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THE INFLUENCE OF THE DIET ON THE SERUM GLUTAMIC 
OXALOACETIC TRANSAMINASE IN ACUTE INTOXICATION 
OF CHRONIC ALCOHOLICS 


EXTENDED OBSERVATIONS 


By STEN MADSEN, NIELS BANG, KURT IVERSEN and TOVE JAGT 


In previous reports (6, 7, 16, 17, 21) it has been 
demonstrated that determination of the serum glu- 
tamic oxaloacetic transaminase activity (S-GOT) 
may be of value in the differentiation between 
parenchymatous and obstructive jaundice. Ele- 
vated values for S-GOT are found in parenchyma- 
tous liver disease irrespective of whether it is due 
to acute or chronic hepatitis or cirrhosis in the 
active stage. The greatest elevations are observed 
in cases of acute hepatitis. The reason for the 
elevations in S-GOT activity in these diseases of 
the liver has not yet been fully elucidated. The 
elevated values presumably reflect the hepato- 
cellular injury but it is questionable whether the 
conditions are so simple. However, the reaction 
seems to be a very sensitive index of parenchyma- 
tous liver disease. 

Chronic alcoholism has been considered by 
many investigators to be an important contri- 
butory factor in the development of Laennec's 
cirrhosis but little is known about the exact pa- 
thogenesis. Clinical observations have suggested, 
and experimental data have demonstrated a 
hepatotoxic effect of alcohol which, however, can 
be accelerated or prevented by dietary measures 
(2, 4, 12, 13, 14, 15, 18, 20). 

The diet of the socially deranged alcoholic is 
usually low in protein and supposedly deficient 
in so-called lipotropic factors such as methio- 
nine and choline. According to the prevalent 
theory, a relative deficiency in lipotropic liver 
protective agents may be an important pathogenic 
factor in the development of the alcoholic cir- 
rhosis. Treatment of cirrhosis with these substan- 
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ces, however, has been without demonstrable 
effect (19). 

Seventy five per cent of alcoholic patients have 
been shown at autopsy to have fatty livers but 
only nine per cent had Laennec’s cirrhosis (10). 
This and experimental observations (3) have lead 
to the thought that the fatty liver (steatosis) prob- 
ably represents the precirrhotic stage. Punch 
biopsies of fatty livers before and after adequate 
diet and alcohol withdrawal have shown that stea- 
tosis of the liver is a reversible process (9). The 
fatty liver in the alcoholic does not usually give 
rise to symptoms and liver chemistries are almost 
always within normal limits. 

As the serum transaminase activity serves as a 
sensitive index of hepato-cellular injury it ap- 
peared reasonable to investigate the transaminase 
activity in the serum in chronic alcoholics to see 
whether latent liver damage (i. e. precirrhotic 
changes) could be revealed. 

The result of this pilot study is negative as 
none of the chronic alcoholics showed raised 
S-GOT values. On the other hand, the observation 
was made (as also in Sweden (1)) that when a 
chronic alcoholic was acutely exposed to the in- 
fluence of alcohol, the transaminase activity in 
the serum rose within the first 24 hours after the 
acute episode while the results of other liver tests 
remained normal. This observation was confirmed 
in a more extensive patient material which will 
be accounted for in the present paper. 


MATERIAL AND METHODS 


Two groups of alcoholics were investigated: 
group I consisted of 39 chronic alcoholics aged 
27—78 vears (average 47 years). The main part 
of these were of no fixed abode, without a perma- 
nent job and lived on a highly insufficient diet. 

All cases were socially deranged alcoholics, 
who had been addicted to alcohol for more than 
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ten years. The majority of the patients were 
undergoing psychiatric treatment in the out- 
patient Clinic for Alcoholics from which they 
were admitted directly to the hospital whenever 
it was obvious that they were acutely intoxicated. 
The majority of the patients were under a disul- 
firam management (Antabuse) but at the time of 
admission none showed signs of Antabuse-alcohol 
reaction. 

Immediately on admission blood was with- 
drawn for determination of blood alcohol levels, 
thymol extinction, icterice index, paper-electro- 
phoresis for protein analysis, and S-GOT activity. 

These tests were repeated once or twice daily. 
Punch biopsies were done in three patients. 

A preliminary report on our findings in this 
group has been given elsewhere (1 a). 

Group II consisted of 25 chronic alcoholics aged 
45—79 (average 62 vears) who were inmates at 
Sundholm (a municipal institution for intrac- 
table socially deranged individuals). They had 
been living in the institution for several years, 
but were allowed to have a day off once or twice 
a week. On return from such a leave they generally 
arrived in a severely intoxicated condition. In 22 
inmates we had the occasion to follow the S-GOT 
activity at 15 to 20 hour intervals for 3 days after 
the acute intoxication. Blood was withdrawn for 
determination of icteric index, thymol extinction 
and serum proteins by electrophoresis at com- 
parable time intervals. 

In the control series two groups were studied: 
19 patients (group III) were investigated, who 
were inmates of a closed municipal institution 
(Overfgrstergaarden) for the treatment of chronic 
alcoholics. These patients were on an Antabuse 
management and had not taken alcohol for months. 

Twelve healthy individuals (medical personnel) 
group IV, whose alcohol consumption was mini- 
mal, were given liberal amounts of alcohol. The 
two control groups were studied in the same 
fashion of the experimental groups with blood 
samples at comparable intervals. 

The transaminase activity in the serum (S-GOT) 
was determined by Henley and Pollard’s 
method (8) in which the upper normal limit in 
our laboratory is 2.00 umol/oxaloacetic acid form- 
ed per ml serum per hour. 

An extinction coefficient of more than 0.13 is 
considered abnormal for the thymol extinction 
test. The icteric indices were done by Me ulen- 
gracht’s method and values over 7 units were 
considered patlhological. Blood alcohol assays 
were done by Widmark’s method.) 

In our laboratory normal values for serum 
proteins determined by paper electrophoresis are 
as follows: Albumin: 4.17—4.89 per cent. Globulin: 


*) The authors wish to thank Frank Lundguist, 
Ph. D., The Forensic Institute, University of Copen- 
hagen, for his assistance in carrying out the blood 
alcohol determinations. 
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Fig. 1. 
S-GOT activity (uM/ml/hour) following acute alcohol 
intoxrication in three chronic alcoholics. 
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Fig. 2. 
Relationship between blood alcohol concentration on 
admission and maximum S-GOT (uM/ml/hour) levels 
in 33 chronic alcoholics. 
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Fig. 3. 
SGO-T (uM/ml/hour) activity in a 49 gear old chronic 
alcoholic. 


I: On admission. Blood alcohol concentration: 0.158 


per cent. 


II: First alcohol tolerance test. 100 g alcohol given. 
III: Second alcohol tolerance test. 135 g alcohol given. 
Blood alcohol concentration: 0.216 per cent. 


20—3.17 per cent. Globulin fractionated: a: 0.27 
—60.41 per cent. a2: 0.43—0.63 per cent. B: 0.65— 
105 per cent. 7: 0,35—1.08 per cent. 





RESULTS 

Group 1: Four patients suffering from cirrhosis 
of the liver with significant “spontaneous” vari- 
ations of the S-GOT were excluded from the series. 
One patient was admitted twice. 

In 27 of the remaining 35 chronic alcoholics, 
elevated S-GOT values were found on the days 
immediately after the acute intoxication. The 
values found varied between 2.18 and 10.25 umol/ 
ml/hour. The average S-GOT maximum following 
the acute intoxication was 4.1. The S-GOT activity 
remained within normal limits in eight patients. 

The transaminase activity was, as a rule, raised 
immediately after admission. Occasionally the 
tracing showed a further upward trend the first 
24-48 hours. Normal limits were reached within 
the 3rd—5th hospital day. Three typical trac- 
ings for the course of S-GOT are shown in 
Figure 1. 

Eighteen patients were under observation in 
hospital until the S-GOT value had returned to 
normal limits. This varied from one to eleven days 
and was, on an average, reached in four days. 
The remaining eleven patients demanded dis- 


charge before normal values for S-GOT were 
reached. In all of these patients the tracings ran 
typical courses and the patients were hospitalized 
for an average of three days. 

The other liver function tests remained within 
normal limits in all 35 patients. The icteric index 
was not raised in any of the patients and serum 
electrophoresis did not reveal any increase in 
gamma globulin. Conversely the serum globulins 
and particularly the gamma globulin were found 
to be below the lower limit of normal in most 
cases. 

The blood alcohol concentration in the 27 
patients in whom elevated transaminase values 
in the blood were found following the acute in- 
toxication were, on an average, 0.204 per cent 
(varying between 0.049 and 0.308 per cent). The 
eight patients in whom normal S-GOT values 
were found, showed lower blood alcohol con- 
centrations, on an average 0.113 per cent (varving 
between 0.025 and 0.229 per cent). 

A rough correlation was found between the 
blood alcohol concentrations which were en- 
countered immediately after admission and the 
maximum S-GOT values. This appears from Figure 
2. It must, however, be noted that the blood al- 
cohol values are not maximal values in all cases 
since varying periods had elapsed between the last 
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consumption of alcohol and the time of admission. 
It was impossible to determine this interval in 
most cases. 
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Fig. 4. 
S-GOT (uM/ml/hour) activity in a 32 gear old chronic 
alcoholic following 2 admissions in acute intoxication. 
I: Blood alcohol concentration: 0.141 per cent. 
II: Blood alcohol concentration: 0.049 per cent. 


In order to determine if the actual consumption 
of alcohol in these chronic alcoholics could be 
responsible for the alterations in the S-GOT 
activity, alcohol was administered to one of these 
patients, a male aged 49 years, later during the 
period of observation. In Figure 3, Curve 1 in- 
dicates the typical transaminase tracing on hos- 
pital admission. The blood alcohol concentration 
at that time was 0.158 per cent. Two weeks later 
the patient was given 225 ml 45 per cent alcohol 
(Schnapps). He became very intoxicated and the 
blood alcohol concentration rose to 0.178 per cent. 
A typical rise in the transaminase activity in 
the blood was observed (II) and normal values 
were encountered after two days. During another 
“alcohol tolerance test” in which 300 ml 45 per 
cent alcohol was administered, the blood alcohol 
rose to 0.216 per cent and the transaminase 
activity rose again to even higher values than 
during the previous test (III). 

This observation shows that the actual con- 
sumption of alcohol in some way or other was 
responsible for the increase in transaminase 
activity in this patient. 

In another patient, we had the opportunity to 
follow the S-GOT activity during two episodes 
of intoxication. Figure 4 shows the moderate rise 
in S-GOT activity following the first bout. The 
patient insisted on leaving the hospital after 24 
hours but was readmitted six hours later in a 
state of severe intoxication. During the following 


days a considerable rise in the transaminase 
activity was observed with a peak on the fifth 
day. The blood alcohol concentration at the first 
admission was 0.141 per cent and at the second 
0.049 per cent. We are unable to explain the pro- 
longed course of the curve compared with the 
relatively low blood alcohol concentration during 
the second period of hospitalization. 


Group II: In this group of 25 institutionalized 
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chronic alcoholics three showed signs of active ' 


cirrhosis of the liver and were therefore excluded 


from the series. Six of the remaining 22 who were ! 


studied as previously described exhibited a rise 
in S-GOT activity immediately following the aì- 
cohol intake to an average maximum of 3,30 «mol/ 
ml/hr (range 2,04 to 5,48). The blood alcohol con- 
centration averaged 0.220 percent (range: 0.174 
to 0.310). 

In the remaining 16 alcoholics the S-GOT ac- 
tivity remained within normal limits at repeated 
determinations for three days following the alco- 
hol intake. The blood alcohol levels averaged 


0.220 percent in this group too (range 0.125 to 


0.325 percent). 

The icteric index, thymol extinction and serum 
proteins remained normal in all the 22 individuals 
studied in this group. All the inmates who ex- 
hibited an increase in the S-GOT activity follow- 
ing alcohol intake had lived in the institution for 
a relatively short period of time whereas the in- 
mates in whom alcohol intake did not result in 
an increase in the S-GOT levels had been living 
in the institution for many vears. 

In the first control group (Group III) of 19 
chronic alcoholics who had been deprived alcohol 
for months, all the liver function tests were nor- 
mal (thymol extinction, icteric index and S- 
electrophoresis). 

One patient showed a slightly raised S-GOT 
value (2.18 gmol/ml/hour) on the first exami- 
nation but subsequent examinations showed nor- 
mal values. The remaining 18 patients all showed 
normal values. 

The S-GOT activity and the liver chemistries 
in 12 healthy non-alcoholic individuals (Group 
IV) after the administration of liberal amounts 
of alcohol remained within normal limits. The 
average blood alcohol levels were 0,136 per cent 
varying between 0.098 and 0.197 per cent as 
compared to 0.204 and 0.115 per cent for the alco- 
holic groups. 


DISCUSSION 


None of the chronic alcoholics in Group 1 had 
clinical or biochemical evidence of hepatic dis- 
ease but 80 per cent exhibited a significant and 
characteristic rise in the S-GOT activity following 
acute alcohol intoxication without alteration of 
the other tests of liver function. Furthermore, 
there was a rough correlation between the blood 
alcohol concentration and the S-GOT activity. 
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These data suggest that in this group of alco- 
holics whose caloric intake mainly consisted of 
alcohol, the ingestion of alcohol resulted in acute 
liver cell damage and may confirm the prior ex- 
perimental evidence and clinical observations of 
a direct hepatotoxic effect of alcohol when ad- 
ministered after long periods of inadequate diet. 

In contrast to these findings only 27 per cent 
of the inmates in group II which comprised in- 
dividuals maintained on a high caloric, high 
protein diet with vitamin supplements exhibited 
a rise in the S-GOT activity following alcohol 
‚intake. Moreover the inmates who did show a S- 
| GOT response to alcohol had been kept on this 
\_ sufficient, nourishing dietary regimen for con- 
\_siderably shorter periods of time than those in- 
mates who did not respond to alcohol intake with 
an elevated S-GOT. These data and also the fact 
that the rise in S-GOT activity could be repro- 
duced twice in a chronic alcoholic maintained in 
the hospital on sufficient diet for a short period 
of time emphasizes an important fact about the 
protection of the liver to toxic insults. 

A fully sufficient, varied, and nutritious diet 
apparently has to be administered over prolonged 
periods of time before its liver protecting affect 
becomes manifest. 

Two of three patients who had liver biopsies 
showed fatty infiltration of the liver, the third 
normal liver tissue. All the three patients had 
significant increase of the S-GOT activity of the 
same order of magnitude following alcohol intake, 
suggesting that fatty liver per se does no result 
ina rise in S-GOT levels. 

Our data suggest the presence of subliminal 
liver disease as a major factor in the release of 
S-GO-Transaminase from liver cells deprived of 
their protection by an adequate diet. 

None of the healthy volunteers developed in- 
creased S-GOT activity following ingestion of 
large amounts of alcohol. Although their blood 
alcohol concentration was somewhat less than in 
‚the alcoholic groups with increased S-GOT acti- 
| _vity, this latter observation indicates that increa- 
sed concentration of alcohol or metabolites of 
alcohol in the blood does not alter the indicator 
system for transaminase assay (DPNHs=DPN) so 
as to give rise to false positive results. 





me 





SUMMARY 


The serum glutamic oxaloacetic transaminase 
activity was found increased in 27 of 35 patients 
with chronic alcoholism following acute alcohol 
intoxication while the thymol extinction test, the 
icterie index and the serum proteins determined 
by paper electrophoresis remained within normal 
limits. The caloric intake of these individuals 
mainly consisted of alcohol. 

The S-GOT activity remained elevated for from 
two hours to eleven days following the alcohol 
intake but on the average fell to normal by the 
fourth day. A rough correlation was found to 





exist between the blood alcohol concentrations 
and the maximum S-GOT activities. 

The rise in transaminase activity could be re- 
produced in the chronic alcoholic by the ad- 
ministration of alcohol at a time when the patient 
was maintained on a varied, sufficient hospital 
diet for five weeks. 

In 16 of 22 individuals kept in an institution 
and living on a nutritious high protein diet no 
elevations of S-GOT was observed during acute 
intoxication. 

The S-GOT activities remained within normal 
limits for two weeks in 19 chronic alcoholics who 
had no access to alcohol. 

The S-GOT activities remained within normal 
limits in 12 healthy non-alcoholic individuals 
after the administration of large amounts of alco- 
hol. 

The significance of the above observations is 
discussed with the tentative suggestion that alco- 
hol has a direct hepatotoxic action on the liver 
of the chronic alcoholic living on a poor diet. 
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GLUTAMIC PYRUVIC TRANSAMINASE IN THE SERUM 
DURING TREATMENT WITH CHLORPROMAZINE 


By T. LAURSEN & B. BORUP SVENDSEN 


The development of icterus during therapy 
with chlorpromazine is a serious side-effect 
which, in addition to being directly distressing 
to the patient, necessitates withdrawal of a treat- 
ment which is often particularly valuable. Labo- 
ratory tests which could reveal potential cases 
of jaundice would, therefore, be of significance. 

In the present work, experiments with various 
flocculation tests and enzyme determinations 
were undertaken in an attempt to elucidate the 
conditions in this connection. 

Patients suffering from this form of jaundice 
may be extremely ill; cases which resemble acute 
abdominal emergencies have been described and 
cases running lethal courses have also been pub- 
lished but doubt reigns as to whether these were 
due solely to chlorpromazine (6, 9, 11, 12). The 
condition persists, as a rule, for six weeks but 
may last for as long as five months. 


By means of liver biopsies, liver damage of such 
slight extent that jaundice had not yet developed has 
been demonstrated. In such cases changes are con- 
cerned which disappear despite continued treatment 
with chlorpromazine (3). 

The magnitude of the dosage bears no relationship 
to the development of jaundice (24) and, further, it 
should be stressed that in certain cases of confirmed 
chlorpromazine jaundice, the jaundice has been ob- 
served to disappear completely despite continued treat- 
ment with chloorpromazine (19, 1). 

The pathogenesis of the condition appears to be 
allergically conditioned damage to the liver cells with 
subsequent cholangiolitis which, in its turn, may 
cause jaundice of obstructive type. The pathological 
anatomy of the condition has been illustrated by liver 
biopsies on numerous patients (10, 18). 

Werther & Korelitz (26) emphasize that, bv 
means of liver biopsy, it is possible to differentiate 
between chlorpromazine jaundice and extra-hepatic 
occlusion jaundice. Increased periportal cellular in- 
filtration (particularly with eosinophile leucocytes), 
biliary stasis and signs of parenchymatous regenera- 
tion are regarded as being special diagnostic evidence 
of chlorpromazine jaundice. Signs of parenchymatous 
damage are thus present despite the observation that 
liver function tests, as a rule, show no signs of this. 


Various liver function tests were previously 
employed not only on patients with manifest 
chlorpromazine jaundice but also on various ex- 


From the Department of Clinical Chemistry (Head: 
Poul Astrup) and the Department of Psychiatry (Head: 
Villars Lunn), Rigshospitalet, University of Copen- 
hagen. 


tensive groups of patients undergoing chlorpro- 
mazine therapy as it was hoped that, in this way, 
the potential cases of jaundice could be revealed. 
Kinross-Wright & Moyer (15) do not 
consider that it is possible to reveal the potential 
cases by means of the bromsulphalein test and 
by determinations of the alkaline phosphatases 
in the serum. 

Stacey et al. (23) recommend that, during 
the first month of chlorpromazine therapy, the 
alkaline phosphatases in the serum should be 
determined twice or thrice weekly. These authors 
consider that by withdrawal of the drug when 
increased values occurred the incidence of cases 
of jaundice was considerably reduced. In an 
isolated case published by these authors, how- 
ever, the values for alkaline phosphatases in the 
serum became normalized despite continued treat- 
ment with chlorpromazine. 

Dickes et al. (8) recommend the employ- 
ment of the bromsulphalein test and the values 
for the alkaline phosphatases in the serum as 
warning signs of damage to the liver paren- 
chyma. These authors were unable to carry out 
regular investigations with the bromsulphalein 
test, probably on account of the complicated 
nature of the test. In addition, this test is not 
without danger (5). 

Shay & Siplet (20) followed the values 
for alkaline phosphatases in the serum in 47 
patients during treatment with chlorpromazine. 
In half of the patients, in addition, the values for 
glutamic oxalacetic transaminase (GOT) in the 
serum were determined. The conclusion was 
drawn that the transaminase reaction is too sen- 
sitive but that determination of alkaline phos- 
phatases may be employed as a warning signal. 


MATERIAL 


It was decided to follow the activity of glutamic 
pyruvic transaminase (GPT) in the serum during 
chlorpromazine therapy in order to find if any 
warning reaction occurred in cases of threatened 
jaundice. 

GPT was determined by a fluorimetric method 
given by Laursen & From Hansen (16). 
The enzyme activity is given in enzyme units, 
one unit being defined as the number of micromols 
of pyruvate released from the substrate per hour 
per ml serum under the given circumstances. In- 
vestigations were undertaken upon 94 healthy 
blood donors in order to establish the normal 
values. The average value in this material was 
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0.8 unit with a standard deviation of 0.5 unit. 
The upper limit was established as 1.8 units. 

The material comprises 58 patients admitted 
to the Psychiatric Department, Rigshospitalet. 

GPT was measured routinely prior to medi- 
cation with chlorpromazine and once weekly 
during medication. If raised values were ob- 
tained, GPT was recorded more frequently and 
in such cases the following tests were also re- 
corded: GOT, serum bilirubin, thymol turbiditv 
test, zinc turbidity test and the cephalin-chole- 
sterol flocculation test and also the blood sedi- 
mentation rate and in isolated cases the alkaline 
serum phosphatases. The results are shown in 
Table 1. 

Table 1. 


The course of the GPT values in serum in 58 patients 
treated with Chlorpromazine. 
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GPT | GPT E - 8 
normal | elevated | 5 ER 
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Ge 9 5 
| Oes 
Chlorpromazine > 1 month 9 11 3 
Chlorpromazine < 1 month 22 3 2 
The treatment stopped on 
account of side effects …… 4 4 
ge 35 18 5 





It should be observed that in no case was chlor- 
promazine withdrawn on account of raised GPT 
values but withdrawal was necessary in eight 
cases on account of other side-effects. In four of 
these cases, in which GPT was not raised, ex- 
anthema occurred in two cases, leucopenia in 
one case and pyrexia in one case. In the four 
cases, in which the GPT was raised, the reason 
for withdrawal was pyrexia in two cases and 
jaundice in two cases. 

The authors attempted to elucidate why the 
GPT was raised in some cases and not in others. 

One of the patients in whom the values were 
normal had previously suffered from a patho- 
logical condition of the liver (cholecystitis). None 
of the patients with raised values had previously 
suffered from liver disease. 

Thirteen out of the 35 patients with normal 
values had previously received chlorpromazine. 
Only two out of the 23 patients with raised values 
had previously received chlorpromazine. The 
difference between the two groups is significant 
as regards the five per cent level. x? —= 4.47 with 
one degree of freedom. This appears to indicate 
that patients who have previously received chlor- 
promazine react less violently to renewed treat- 
ment. This presumes that the patients who have 
previously received treatment are not a selected 
group but this is not considered to be the casc. 

In the two groups of patients comprising nine 
and eleven patients, respectively, in which chlor- 
promazine was administered for longer than one 
month and in which the GPT was recorded re- 





gularly, the size of the daily dose was practically 
uniform. In the group of nine patients the average 
daily dose was 333 mg and for the group of eleven 
patients 367 mg. 

Some of the patients received chlorpromazine 
intramuscularly, wiz., seven out of the eleven 
patients with raised values and two out of the 
nine patients with normal values. The difference 
between the two groups is not statistically signi- 
ficant as regards the five per cent level as x? 
1.96 with one degree of freedom. No conclusions 
can be drawn from the present material as re- 
gards the significance of the method of applica- 
tion. Intramuscular injections, per se, (e.g. of 
penicillin) do not cause a rise in the transaminase 
levels. 

As regards the two patients with jaundice it 
should be noted that they had not previously 
received chlorpromazine and that they had not 
received injections. 

As regards the 19 patients in whom the values 
were raised and in whom chlorpromazine was 
not withdrawn on account of side-effects, the 
course was as shown in Table 2. 


Table 2. 
The course of the elevated GPT values in serum in 
19 patients. (Chlorpromazine was continiously given.) 





Chlorpromazine < 


Chlorpromazine 








1 month 1 month 
intetany | Ailally | sesany | Amitielty 
mes | elevated or meme elevated or 

Í unknown. | unknown. 
GPT normalized ………… 8 3 1 
GPT not normalized .… 3 2 2 





In eleven of the fourteen patients who received 
chlorpromazine for more than one month, the 
GPT returned to normal despite continued treat- 
ment and in three cases it did not return to 
normal. 

In the entire material, a total of seven patients 
showed values which did not return to normal. 
We have not followed up these patients as four 
were transferred to other departments and three 
insisted on being discharged from hospital. We 
have been informed that none of the patients who 
were transferred to other departments developed 
jaundice. 

In the 23 patients in whom the values were 
raised, the following investigations were also un- 
dertaken: Determinations of glutamic oxalacetic 
transaminase in the serum were undertaken in 
16 and found to be raised in 11 cases. The blood 
sedimentation rate was recorded in 20 cases and 
found to be raised in 12. The alkaline phospha- 
tases were estimated in nine cases and found to 
be raised in four. The thymol turbidity test, zinc 
turbidity test and ecephalin-cholesterol floccula- 
tion test showed normal values in the majoritv 
of cases. 
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Fig. 1. 


Out of the 23 patients in whom the GPT values 
were raised, ten patients showed only slightly 
raised values, i.e. values under three units. It 
is therefore tempting to ask whether the patients 
in whom the values are greatly raised are not in 
the danger zone. One of the patients who de- 
veloped jaundice had a maximum of 4.3 units 
before the jaundice commenced and the other 
patient in whom jaundice developed showed a 
maximum of 7.1 units. In addition, in this material 
there were seven patients who did not develop 
jaundice but who showed values of over 7.0 
units (three patients) or just under 7.0 units (4 
patients). The magnitude of the maximum values 
recorded thus does not appear to render any 
indication of whether jaundice will develop or 
not. 

As, in the majority of cases, the values were 
normal prior to the commencement of treatment 
and as the values, in the majority of cases, re- 
turned to normal again despite continued treat- 
ment, the problem of possible abnormal liver 
function connected with the psychiatric con- 
ditions is not of great relevance in the present 


investigation. There is naturally a possibility that 
the transient disturbance of liver function ob- 
served in so many of our patients during chlor- 
promazine treatment is due to the fact that the 
psychiatric condition of these patients is asso- 
ciated with a latent liver damage. As regards the 
numerous controversial and unecertain records 
concerning abnormal liver function in psychiatric 
conditions the reader is referred to reviews by 
Benedetti et al. (4) and Wachsmuth 
(25). It may be mentioned particularly that De 
Jong's (13) record of abnormal values in Han- 
ger’s cephalin-cholesterol flocculation test was 
checked with negative results by Smith (21), 
Speijer (22) and Zimmermann et al. 
(27). 


INDIVIDUAL CURVES 
Fig. 1 shows the course in a patient (No. 13) 
who developed joundice. The interrupted line 
indicates the upper normal limit for GPT values. 
Total dosage of chlorpromazine: 3.6 g. 
Maximum GPT value prior to development of jaun- 
dice: 4.3 units. 
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Fig. 3. 


Maximum bilirubin value: 7.7 mg per cent. 

Maximum alkaline phosphatase value: 48 units 
(King-Armstrong). 

The patient was not greatly influenced by the 
jaundice which gradually disappeared and the 
values returned to normal. 


Fig. 2 shows the course in a patient (No. 27) 
who developed jaundice. 

Total dosage of chlorpromazine: 10.3 g. 

Maximum GPT value prior to development of jaun- 
dice: 7.1 units. 

Maximum bilirubin value: 9.8 mg per cent. 

The jaundice disappeared in the course of some 
weeks. 


Fig. 3 shows the course in a patient (No. 46) 
who received intramuscular injections of chor- 
promazine. The white fields indicate the paren- 
teral doses of chlorpromazine. 

At the time the patient was transferred to an- 
other department, the GPT value was still raised. 


SERUM 
THYMOL 


Fig. 4 shows the course in a patient (No. 90) 
in whom the GPT value returned to normal despite 
continued treatment with 1 g chlorpromazine 
daily. 

Fig. 5 shows the course in a patient (No. 34) in 
whom the GPT value returned to normal despite 
continued treatment with chlorpromazine. 


CONCLUSION 

The values for glutamic pyruvic transaminase 
in the serum in this material of patients treated 
with chloorpromazine were raised in 39 per cent 
of the cases (23 out of 58). The authors are, there- 
fore, of the opinion that the GPT value can not be 
used as a warning reaction to indicate whether 
a patient will develop jaundice or not. Only ap- 
proximately three per cent (two out of 58) devel- 
oped jaundice. 

If the preparation were withdrawn on account 
of raised values, the only effective treatment in 
the re-socialization would probably be withheld 
unnecessarily in several cases. 
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The authors are of the opinion that the obser- 
vation that GPT is raised in such a great number 
of the cases is in accordance with the damage of 
the parenchymatous liver cells shown by liver 
biopsy. 

It must be presumed that even in the cases in 
which jaundice does not develop, transient dam- 
age to the liver cells may occur. 

The authors hope to publish an investigation 
concerning the course of GPT in patients treated 
with chlorpromazine who are treated simultane- 
ously with an antihistamine preparation. The 
basis for this combination treatment is the sup- 
position that chloorpromazine jaundice depends 
upon an allergic reaction and could be counteract- 
ed by an antihistamine preparation. 


SUMMARY 


The activity of the serum glutamic pyruvic 
transaminase was investigated regularly in 58 
psychiatric patients during treatment with chlor- 
promazine and compared with the results of other 
liver function tests. 

The transaminase activity was raised in 23 
patients during the course of the treatment. In 
two patients the chlorpromazine treatment was 
withdrawn on account of pyrexia and in two 
cases on account of jaundice. 

In 19 patients, treatment with chloorpromazine 
was continued despite raised transaminase values. 
In 12 out of the 19 patients the transaminase value 
returned to normal despite the continued treat- 
ment and none of these patients developed jaun- 
dice. 


Four out of the 19 patients were discharged to 
other departments before the transaminase values 
had returned to normal. These patients did not 
develop jaundice either. Three out of 19 patients 
were discharged before the transaminase values 
had returned to normal and these patients were 
not followed up. 


In the majority of cases of patients with raised 
transaminase values, the results of thymol tur- 
bidity test, zinc turbidity test and cephalin-chole- 
sterol-flocculation test were normal. 

It is concluded that the glutamic pyruvic trans- 
aminase activity in the serum is too sensitive a 
reaction to estimate whether a patient will devel- 
op jaundice during chlorpromazine therapy. 

Withdrawal of chlorpromazine solely on account 
of raised glutamic pyruvic transaminase activity 
in the serum is not recommended. 
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vity A determination of the cardiac output is often 
useful in clinical medicine. Together with a de- 
termination of the total oxygen consumption it 
makes possible a calculation of the mean arterio- 

Isen venous oxygen difference. For ordinary clinical 


U ni- purposes the technique of investigation must be 


tati- simple and not impose stress on the patients. The 
indicator dilution method appears to be very 
suitable for the purpose of clinical physiology. 
Stewart first described the method in 1897, 
—86. and Hamilton and his colleagues developed 
La- it further in practice throughout the vears 1928— 
sin. 1948. Since then, it has been discussed and tested 
in numerous investigations, and the general con- 
Ban clusion is that the method, when employed critic- 


ally, provides reliable information on the cardiac 
448. output. 


Furthermore, it is possible to calculate the 





lth. “central volume” (CV) on the basis of the di- 

lution curves by means of Ste wart-Ha- 
LJ. milton’s method, and the “pulmonary blood 
er volume” (PBV) by Newman’s computation 


principle (Newman et al. 1951). 
ww The present study provides a reference material 





751. on the cardiac output and the central blood 
Ass. volumes, determined by indicator dilution techni- 
que, as a basis for future investigations on the 
Brit. central circulation in various pathological con- 
ditions. In addition, a series of theoretical and 
ams practical problems in connection with the method 
will be discussed. 
129: 
1rol. MATERIAL AND METHODS 
Determinations were made on 30 men aged 15—63, 
slin. { and seven women aged 17—53. Six of the subjects 
| __were medical students in good health, the remainder 
rol. | were patients from the medical department, without 
cardiovascular or pulmonary disease. Six subjects 
956, were tested both at rest and immediately after moder- 


ate muscular work, to determine whether the blooc 
. content of the lungs changed when the cardiac output 


Î 
8%: | was raised. 
| The determinations were made early in the morn- 
252. | ing or early in the afternoon. The subjects were fast- 
517. | ing or had only consumed a light breakfast, low in 
[ow- |_fat. Prior to the determination they rested for at least 
955, half an hour in a quiet room, and a few received a 
mild sedative to ensure basal conditions. The deter- 
Med. minations were made with the subjects Iving down. 
Using local anaesthesia, a Cournand cannula was in- 
432. serted into the brachial artery or femoral artery, 
med. mame : 
From the Copenhagen Municipal Hospital, Department 
ton il (Head: Prof. Poul Iversen) and the Central Clinical 


Laboratory (Head: Claus Brun). 
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usually the former. Using a large gauge intravenous 
cannula, an antecubital vein or the external jugular 
vein was punctured, and a syringe containing usuallv 
3 ml of a % per cent T-1824 solution (Evans’ blue 
dye) was attached to the needle. The svringe was 
weighed before and after the injection. The residual 
dve in the cannula was aspirated into the svringe be- 
fore the last weighing. 

The obturator was removed from the artery needle, 
which was then connected by a 20—25 cm long poly- 
thene tube (1.5 mm bore) to an apparatus for con- 
tinuous blood sampling. This apparatus, constructed 
according to the description by Asmussen & Nie l- 
sen (1952), automatically feeds small plastic test 
tubes for filling from the tip of the plastic tube at 
adjustable constant time intervals, usually 1—1!4 sec. 
The dve was injected as quickly as possible, and at 
mid-injection the apparatus was started, the samples 
of arterial blood then being collected throughout the 
subsequent 30—50 seconds. A small quantity of hepa- 
rin powder was placed in advance in the bottom of 
the test tubes. The samples were centrifuged in stop- 
pered tubes, and the optical density of the plasma 
read on a Beckman DU photometer at 620 À, using 
microcuvettes and diaphragms, as described bv 
Lowry & Bessev (1946). 
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Fig. 1. 
A typical dilution curve obtained from the brachiat 
artery after injection into a peripheral vein of T-1824 
in a normal, resting subject. 


The optical densities measured were plotted against 
time on semi-logarithmic paper, and the effect of the 
recirculating dve on the later course of the curve 
eliminated by extrapolating the linear portion of the 
down-stroke of the curve to the base line (Fig. 1). 

The cardiac output (CO) was calculated from the 
following formula: 
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1 Xx 60 100 In practice, we have used Lilienfield & Ko- 
CO = mn vach’s method (1956) for calculating C, t and S. 
er zeden Circulating plas 1 determined b 
weve Î = the ameaat of dys tifested, ‚ Circulating plasma volume was determined by read- 
ing the optical density of a plasma sample taken 
C = the mean concentration of the dye, 10 minutes after the injection. A standard curve was 


t = the total time for the passage of the dye, 


het = the haematocrit value of the blood. 


The calculation of “central volume” (CV) was made 
from Stewart’s formula: 


we 
60 
where t = mean circulation time. 


“Pulmonary blood volume” (PBV) was calculated 
from Newman’s formula: 


CO 


PBV = 


S X 


60 


where S = the slope of the down-stroke of the dilu- 


tion curve. 


Table 


constructed for each experiment by photometric de- 
termination of a series of known solutions of T-1824 
in the subjects’ own plasma, and the optical densities 
were converted to concentration by the factor so ob- 
tained. The plasma values were converted to whole 
blood values using the arterial hematocrit value. (Cen- 
trifugation for 10 min. at 5000 r.p.m. — 3600 g). 
A correction for “trapped plasma” was not made. 


RESULTS 


Data from the 37 determinations are set out in 
Table 1. 

It should be noted that the group of women 
is numerically much smaller than the group of 
men, but as the mean figures for the two groups 


1. 


The results of 37 experiments performed on subjects without pulmonary or cardiovascular disease under 
basal conditions using the indicator-dilution technique. 


























Cardiac p : „Pulmon Mean circu- „Central B, 
ET) ser [year mt) rg | igg tio valame latin tine | 'velumer | volume 
6 m 49 1.85 72 8.09 4.37 110 320 17.3 2.33 5.86 
9 m 40 1.61 72 71.66 4.76 110 350 17.3 2.21 5.21 
14 f 53 1.64 80 8.58 5.23 110 500 13.0 1.86 3.63 
19 m 43 2.02 66 1.25 3.59 110 510 20.1 2.43 6.27 
20 m 46 1.69 66 5.44 3.22 80 690 24.7 2.24 6.06 
21 m 16 1.78 | 70 1.57 4.25 110 520 19.3 2.43 5.67 
22 m 34 1.86 | 52 5.35 2.88 100 730 27.4 2.45 5.81 
25 m 43 1.63 72 6.75 4.14 90 680 25.7 2.89 6.69 
26 m 18 1.85 60 6.71 3.63 110 520 18.4 2.06 5.40 
29 m 30 1.81 56 5.09 2.81 90 620 28.3 2.40 6.12 
30 m 63 1.64 94 6.02 3.67 60 470 19.6 1.97 4.61 
31 m 34 2.04 56 1.12 3.49 130 630 26.2 3.11 6.60 
32 m 42 1.86 54 4.83 2.60 90 460 22.8 1.84 5.27 
33 m 49 1.74 60 5.99 3.44 100 530 23.6 2.36 4.16 
36 m 44 1.59 70 5.53 3.48 80 590 22.3 2.06 4.12 
37 In 46 1.78 64 6.21 3.49 100 410 23.5 2.43 4.80 
38 m 56 2.07 84 6.63 3.20 80 620 26.0 2.87 6.04 
39 m 15 1.70 68 6.73 3.96 100 440 16.5 1.85 5.90 
40 m 30 1.83 72 7.19 3.93 100 610 23.4 2.84 7.56 
43 m 22 1.88 72 9,49 5.05 130 540 18.3 2.89 5.58 
49 m 25 1.94 56 6.85 3.53 120 710 19.9 2.27 6.17 
51 m 25 1.87 68 8.17 4.37 120 490 19.6 2.67 6.01 
56 m 25 1.78 68 7.12 4.00 110 760 20.5 2.43 5.49 
59 m 30 2.02 76 8.90 4.41 120 670 18.8 2.79 6.26 
11 m 26 1.95 60 8.02 4.11 130 560 23.8 3.18 5.65 
92 m 26 1.84 76 7.16 3.89 90 790 20.8 2.48 5.34 
97 f 44 1.94 60 6.77 3.49 110 800 26.7 3.01 5.97 
108 f 49 1.94 62 7.80 4.02 130 440 17.5 2.28 5.94 
109 m 58 2.16 72 6.94 3.21 120 640 21.9 2.53 5.78 
110 m 50 1.80 78 10.27 5.70 130 630 16.5 2.82 5.43 
111 m 38 1.76 72 8.44 4.80 120 510 16.9 2.38 5.66 
121 m 56 1.94 78 6.58 3.39 80 620 19.6 2.15 
124 f 37 1.64 56 5.33 3.25 100 690 22.8 2.02 4,44 
127 m 43 1.93 84 6.93 3.59 80 360 15.4 1.78 
130 f 17 1.64 70 6.30 3.84 90 330 14.9 1.57 3.85 
131 f 24 1.65 80 6.22 3.77 80 420 15.1 1.57 3.90 
148 f 37 1.63 74 6.59 4.04 90 350 15.8 1.74 4.58 
Mean: 37 1.82 69 6.99 3.85 103 554 20.5 2.36 5.50 
Standard deviation: 1.21 0.67 18 133 4.0 0.43 0.86 
































3 (xy? 
S.D. = / mr 








mn en 








MAI 


I 


tomi, 
the 1! 


Authors 








Aut he 
Cro 


_—_ 




















BER 





MARCH 1959 


DANISH MEDICAL BULLETIN 




















ee 





Table 2. 


Resting cardiac output in normal subjects determined 
by indicator-dilution technique. 


Table 4. 


Cardiac output and “pulmonary blood volume” de- 
termined at different intervals under basal conditions. 

















Number | Number Cardiac Cardiac 
Authors ot ot output index 
experi- | subjects 1/min. 1/min;sq.m 
ments 
Kopelman & Lee 
1951 10 10 6.30 4.10 
Asmussen & Niel- 
sen 1952 46 25 1.15 — 
Doyle & al. 1953 53 53 — 3.20 
Anthonisen & 
Crone 1959 37 37 6.99 | 3.85 














do not differ significantly from each other, it was 
considered permissible to evaluate the groups 
as one. 

a) The cardiac output at rest. Our mean figure 
of 3.85 + 0.67 (S.D., n = 37) litres per minute 
per m? corresponds to the figures given by other 
authors for the cardiac index in normal subjects 
determined by the indicator dilution method, as 
appears from Table 2. 

It will be seen from Table 1 that in some of 
the subjects the cardiac output was high. All who 
have employed this technique are aware that the 
subjects often experience a certain anxiety even 
though an attempt has been made to achieve basal 
conditions. This is presumably the explanation 
for the high values. 

b) “Central volume”. Our mean value is 2.4 
+ 43 litres (S. D., n. = 37). This volume includes 
the circulating blood volume from the level of 
the injection in the venous system to the collect- 
ing site level in the arterial system, and thus 
constitutes a large part of the total, circulating 
blood volume. It embraces a poorly defined ana- 
tomical region of the circulation, partly outside 
the thoracic cavity, so that it would appear un- 


Table 3. 
“Pulmonary blood volume” in resting, normal 
subjects calculated from indicator-dilution curves by 
the Newman method. 
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Tompkins & al. peripheral 

1952 16 vein 1000 — 
Schreiner & al. peripheral 

1953 16 vein 720 — 
peripheral 

Kattus & al. 1955 9 vein 1110 590 
peripheral 

Monge & al. 1955 35 vein — 390 
Mills & Kattus peripheral 

1956 13 vein — 530 
Lilienfield & al. peripheral 

1956 11 vein 690 — 
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Anthonisen & peripheral 

Crone 1959 vein 550 300 
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Subject Interval Ee maas vs volume“ 
ml. 

H.N. I 5.85 760 

22 months | jj} 5.82 700 

RJ Rn I 6.81 620 

3 HI 1.25 630 

A rn I 8.36 580 

\ II 9.00 620 

B.B. | Is dan I 8.71 610 

II 7.12 630 

| 22 days | mr 7.83 1044 








suited to an evaluation of the blood content of 
lungs and heart. 


c) “Pulmonary blood volume”. The determina- 
tion of this volume is based on N e w ma n's model 
experiments (1951), which appear to show that 
the blood content of the lungs can be determined 
from the cardiac output and the slope of the 
downstroke of the dilution curve. Our mean value 
of 554 + 133 ml (S.D., n —= 37) lies somewhat 
lower than the experimental results of other in- 
vestigators employing peripheral injection, as 
appears from Table 3. 

d) Repeat determinations of the cardiac output, 
“central volume” and “pulmonal blood volume”: 
Table 4 shows data from 4 determinations — 3 
double, 1 triple — carried out under the same 
basal conditions and at various time intervals. 


e) “Pulmonary blood volume” under induced 
changes in the cardiac output: Table 5 shows the 


Table 5. 
The results of 6 double experiments (on medical 
students), in which cardiac output and “pulmonary 
blood volume” were determined at rest (1) and im- 
mediately after the performance of moderate muscular 
work (HI). 
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| ml. 
R.R. | 6.85 700 
HI 12.05 480 
J.N. I 8.17 490 
ii 14.39 550 
A.H. I 7.12 760 
II 11.54 500 
M.S. I 8.90 670 
II 12.42 680 
K.D. I 8.02 560 
HI 12.67 580 
F.P. I 7.16 790 
HI 13.33 630 
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results of 6 double determinations carried out 
on the same subjects, first resting, then imme- 
diately following 10 minutes’ continuous, moderate 
muscular work. 

No correlation was found between changes in 
the magnitude of the cardiac output and changes 
in the magnitude of the “pulmonary blood volu- 
me”. (For a discussion of the regulation of cardiac 
output during muscular work, cf. Asmussen 
& Nielsen 1955). 


DISCUSSION 
Cardiac output. 

Theory: The indicator dilution technique for 
determining the cardiac output is based on the 
theory that the quantity of indicator injected 
mixes completely with the entire cardiac output 
during the first passage of the indicator through 
the cardio-pulmonary circulation, so that the 
mean concentration of the indicator, calculated 
from the dilution curve, gives a true figure for 
the degree of dilution to which it has been ex- 
posed. In a series of experiments with glass mo- 
dels and heart-lung preparations, Hamilton 
et al. (1948) showed that the theory held good, 
as the mean concentration of the indicator, cal- 
culated on the basis of the dilution curve for the 
first circulation, showed good agreement with 
the concentration determined in the vessel in 
which the total flow was collected. A good agree- 
ment in vivo was obtained by the simultaneous 
employment of this method and the direct Fick 
method in animals and man. Since then, numerous 
simultaneous determinations have been made with 
the two methods, among others by Werkö et 
al. (1949), Johnson (1951), Doyle et al. 
(1953) and Falholt & Fabricius (1956), 
and with some few exceptions a good agreement 
has always been found. 

Technique: It is naturally essential for the 
calculations that the recorded curves of arterial 
concentration are unambiguous and complete from 
the first appearance of the indicator at the collect- 
ing point until the recirculation begins to exert 
an effect. The best curves are those obtained by 
employing central injection (pulmonary artery), 
as the concentration of the indicator then falls 
to low values before recirculation starts, so that 
the determination of the linear down-stroke is 
facilitated. When peripheral injection is employed, 
it is important that this should be done rapidly, 
so that the indicator reaches the right heart, where 
the mixing takes place, all in one lot. A suitably 
rapid injection will usually be achieved with the 
technique described. When injection is made into 
an arm vein, the flow to the heart can be further 
speeded up by the subject firmly clenching the 
fist at the moment of injection. A rapid injection 
will contribute to a steep up-stroke and down- 
stroke in the curve, making the calculation of the 
curve area more precise. However, a quick rise 
in the concentration requires small intervals be- 








tween the midpoints of the individual samples, 
The authors have therefore always used intervals 
of 1—1% seconds. If the intervals are too great, 
it is possible for the first measured concentration 
to be high in relation to the maximum of the curve, 
and this will produce an uncertainty when draw- 
ing the upstroke of the curve, which may involve 
a 5 per cent error in the estimation of the area 
under the curve. In continuous registration of the 
indicator concentration, as for example with a 
cuvette oximeter (Falholt & Fabricius 
1956), an uncertainty such as this does not occur, 

A requirement for drawing the down-stroke 
precisely is that it should be possible to run a 
straight line through at least three points, and that 
the concentration should fall sufficiently quickly. 
Dow (1955) established the requirement that 
the concentration should have fallen to below 50 
per cent of the maximum concentration before 
recirculation commenced, and gave an empirical 
formula for handling those curves which did not 
satisfy this requirement. 

Recently Gerst et al. (1957) carried out a 
series of animal experiments using both central 
and peripheral injection. The results of the ex- 
periments appeared to indicate that peripheral 
venous injection did not with certainty permit 
identification of commencing recirculation on the 
semi-logarithmiec curve, with the result that the 
course of the down-stroke sloped too much. This 
meant that the cardiac output would be systemati- 
cally underestimated when using peripheral injec- 
tion in contrast to central injection. However, the 
mean figures in the literature for the two injection 
procedures are without systematic differences. 

Using the indicator dilution method in experi- 
ments on sheep, Schambye (1952) observed 
that the down-stroke on semi-logarithmic paper 
was occasionally hyperbolic rather than recti- 
linear. He took this as indicating laminar flow 
in the artery, and believed that an error would 
be introduced by drawing a straight down-stroke, 
though of a minor order of magnitude. However, 
it is not unequivocally demonstrated that laminar 
flow does occur in the large vessels, and the 
reduction in the slope of the down-curve occasio- 
nally seen shortly before the obvious onset of 
recirculation could just as well be regarded as 
indicating commencing recirculation. 

Present study: The mean value found in the 
present investigation for the cardiac output in 
resting subjects with no cardiovascular abnormaá- 
lities agrees well with the figures found by other 
authors using indicator dilution methods, both 
with peripheral vein injection and with injection 
via a catheter in the right ventricle or pulmonary 
artery. It is also in good agreement with the rest- 
ing cardiac output determined by the direct 
Fick method with cardiac catheterization. On 
the other hand, Krogh & Lindhard’s inert 
gas method (1912) in Groll ma n's modification 
(the acetylene method) seems almost constantly 
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to have given lower values for the resting cardiac 
output (Grollman 1928, Christensen 
1931, Nielsen 1935 and Neukirch 1938). 
This discrepancy is considered mainly to be due 
to three factors (Asmussen & Nielsen 1952 
and 1955): In the first place cardiac output de- 
terminations by the acetylene method are most 
frequently made with the subject in the sitting 
position, while the recumbent position has most 
frequently been used for determinations by the 
indicator dilution method. It is known that the 
cardiac output is lower in the sitting position 
than in the recumbent position. Secondly, those 
subjects and patients on whom the acetylene 
method has been employed have usually been 
specially trained in the whole experimental pro- 
cedure. Lower values of the “basal” cardiac out- 
put can also be obtained if the dye dilution method 
is employed in repeated determinations on the 
same subject (Lammerant 1957). Finally, it 
may be assumed that the acetylene method is 
less likely to make the subject nervous than 
methods requiring venous or arterial puncture 
or the introduction of catheters. The investiga- 
tions of Asmussen & Nielsen (1952) appear 
to confirm that these three factors are the most 
important sources of the differences usually ob- 
served in the results from the two methods. They 
employed the Stewart-Hamilton method 
and the acetylene method on the same subjects 
simultaneously, both at rest and performing work, 
and found good agreement between the results. 
Determinations of resting cardiac output in the 
sitting and recumbent position, using the indicator 
dilution technique, are desirable. 

It thus appears as if the cardiac output measured 
by the indicator dilution method, using the tech- 
nique described here, is not an absolute basal 
cardiac output. However, the aim of the present 
paper is rather to provide a normal material for 
comparison with the values obtained under similar 
external conditions from patients suffering from 
various diseases. 


“Central blood volume” and “pulmonary blood 
volume”: 

Theory: In his studies on the indicator dilution 
method, Stewart (1897) remarked that it 
would be possible to calculate the blood content 
of the lungs from the cardiac output if the mean 
circulation time through the pulmonary circula- 
tion were also known. This is illustrated in Fig. 2. 


Fig. 2. 
For explanation see text. 


An indicator is injected at point A into a stream 
moving from A to B through a volume V. Samples 
are taken at point B so as to determine the dilution 
curve. If the mean circulation time from A to B is 1 
second, an average particle of the dve will have 
moved from A to B in 1 second, and the entire volume 
V must have been replaced in that time. V must there- 
fore be equal to the flow per second. If the mean 
circulation time is 2 seconds, the average particle 
will have moved only to the middle of the volume V 
in one second, only one half of the volume V will 
have been replaced in that time, and V must there- 
fore be equal to 2 X flow per second. In general, 
V is equal to the mean circulation time in seconds 
X flow per second. 


Nylin& Celander (1950) and Newman 
et al. (1951) have given a formula which should 
permit the calculation of the pulmonary blood 
volume without a knowledge of the mean circula- 
tion time through the lungs. The theory was 
proposed by Newman’s group that the right 
heart, left heart and pulmonary vessels could be 
regarded as three mixing chambers, and that the 
slope of the linear down-stroke on the semi- 
logarithmic paper, apart from the cardiac output, 
was determined only by the blood content in the 
largest of the mixing chambers. This normally 
would be the one formed by the pulmonary ves- 
sels. The theory appeared to be borne out by 
experiments with glass models and subsequent 
experiments on dogs (Pearce et al, 1953). It 
should thus be possible to determine the pulmo- 
nary blood volume by dividing the cardiac out- 
put by the slope of the down-stroke of the curve. 
The mathematical basis for the theory is uncer- 
tain, which fact is associated to a high degree 
with the uncertainty as to whether turbulent or 
laminar flow exists in the pulmonary circulation. 


Technique: Hamilton et al. (1932) deter- 
mined the mean circulation time from the point 
of injection to the point of sampling as being 
the centroid of the dilution curve of the first 
circulation, and used this value to calculate the 
blood volume between the two points. Meier 
& Zierler (1954), among others, mathematical- 
Iy justified the validity of this procedure. How- 
ever the volume determined in this manner not 
only includes the blood in the pulmonary vessels 
but the blood in the heart and in the central and 
peripheral arteries and veins, up to points which 
are temporally equidistant from the points of in- 
jection and collection (points C and D in Fig. 3). 
Thus, a very large fraction of the total circulat- 
ing blood is included in the determination (43 per 
cent in the present investigation), and the rela- 
tion to the blood content of the lungs and heart 
appears poor. 

If the indicator is injected into the pulmonary 
artery, the volume determined will be less, but 
the mean circulation time of the lungs, and there- 
by the pulmonary blood volume, is still not being 
calculated. Further, as Lammerant (1957) 
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pointed out, by injecting the dye into the pulmo- 
nary artery it is probable that the central blood 
volume is being estimated erroneously, as comple- 
te mixing of the indicator in the right heart is not 
obtained prior to entry into the pulmonary circu- 
lation, as is the case with peripheral injection. 

Blumgart& Weiss (1927) injected Radium 
C into an arm vein, and by means of two counters 
measured the times elapsing before the substance 
reached the right heart and the brachial artery. 
The estimated time of passage through the heart 
and arterial tree was subtracted from the differ- 
ence between the two times measured, giving an 
average result of 6.8 seconds. This, of course, is 
a very rough figure for the mean pulmonary cir- 
culation time, but it corresponds quite well to the 
value of 7.8 seconds, (corresponding to a lung 
plasma volume of 330 ml/m?) obtained by L a m- 
merant & de Visscher (1956), using an 
ingenious procedure. They placed a scintillation 
counter over the heart and injected 131I-labelled 
serum albumin into an arm vein. In this way a 
double-peaked dilution curve was obtained, 
which could be separated into two curves, origi- 
nating from the right and left heart respectively. 
The time difference between the centroids of the 
two curves gave the mean pulmonary circulation 
time. In his thesis from 1957, Lammerant 
gave a higher figure for the mean pulmonary 
circulation time (11.6 seconds) and a correspond- 
ingly higher lung plasma volume (430 ml/m?). 

Comét & Lagerlöf (1956) injected T-1824 
into the pulmonary artery and recorded the dilu- 
tion curves from a peripheral artery. By mathe- 
matical analysis of the curves they were able to 
calculate how these would have appeared at the 
entrance to the left auricle. 

Hetzel, Swan & Wood (1954) have shown 
that with Newman’s method injection into a peri- 
pheral vein gives a systematically higher value 
for the pulmonary blood volume than injection 
into the pulmonary artery. Lilienfield et al. 
(1956) later confirmed this finding. Using peri- 
pheral injection the volume calculated must there- 
fore include a certain amount of peripheral venous 
blood. Conn & Heiman (1956) suggested the 
same in showing that the slope of the down-stroke 
differed in central and peripheral injection. They 
believed the difference was due to the indicator 
not being thoroughly mixed at once when peri- 
pheral injection was used. Hoffman & Shil- 
lingford’s experiments with glass models 
(1957) showed that when the time of injection 
was long in relation to the time constants of the 
curves, the same distortion appeared in the 
curves. It thus appears that when peripheral in- 
jection is used, the instantaneous injection and 
mixing which is one of the prerequisites for the 
use of Ne w ma n’s method of computation cannot 
be achieved. Nor, as mentioned above, can satis- 
factory mixing be expected when the indicator 
is injected into the pulmonary artery. When 


comparing the results of experiments using peri- 
pheral injection with results using injection into 
the pulmonary artery this fact has to be con- 
sidered. 

Thus, the volume determined by Ne wma n’s 
method is hardly identical with the true pul- 
monary volume, which apparently cannot be de- 
termined with certainty by the use of any of the 
methods available at present. 

Present study: The average value obtained 
in our experiments for the “pulmonary blood 
volume” lies somewhat below the majority of 
values previously found, even though our techni- 
que has not differed essentially from that of 
others. It is also lower than the values quoted 
by Lammerant (1957); we are unable to ex- 
plain this discrepancy. 

The blood content of the lungs has been directly 
measured in animals. Plumier’s investigations 
on dogs (1904) were carried out under circum- 
stances which could be described as physiological 
to a good approximation. His average figure of 
approximately 8 ml per kilo body weight is identi- 
cal with the average figure for “pulmonary blood 
volume” in the present investigation. Lindsey 
& al. (1957) also measured the pulmonary blood 
volume directly in dogs. Their average figure of 
10 ml per kilo included the blood in the left heart. 

When dilution curves are recorded using a 
plasma-bound dye such as T-1824, or 131]-labelled 
albumin, the figures obtained must be converted 
to whole blood values by means of a haematocrit 
value determined at the same time. Usually, a 
haematocrit value obtained from peripheral venous 
or arterial blood is used. However, when the blood 
content of the lungs has to be calculated, the 
question arises whether the use of such a haema- 
tocrit value is correct, as the percentage content 
of blood corpuscles in the lung capillaries could 
be different. By simultaneously injecting plasma- 
bound and erythrocyte-bound indicators Rap a- 
port et al. (1956) determined the haematocrit 
value for the blood in the heart, lungs and central 
vessels as a whole, and found that it was lower 
than the value for peripheral blood. Lilien- 
field et al. (1956), using a similar method, 
found in contrast to this that the central haema- 
tocrit value was the same as the peripheral value. 
The material of Rapaport et al. comprised 
only patients suffering from mitral stenosis, where 
the conditions of blood flow could be different 
from the conditions in the normal material of 
Lilienfield et al. This problem is closely 
associated with the question of whether there is 
laminar or turbulent flow in the vessels, a que- 
stion which has so far not been satisfactorily 
answered. 


SUMMARY 


Stewart-Hamilton’s dye dilution method 
was used for determining the resting cardiac out- 
put in 37 subjects with a normal cardiovascular 
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system. A mean value of 3.85 + 0.67 1/m? (S. D., 
n — 37) was found. 

The mean “pulmonary blood volume” was 
found to be 554 + 133 ml (S. D., n = 37). 

Under induced changes in cardiac output no 
correlation was found between the cardiac output 
changes and the changes in “pulmonary blood 
volume”. 

The theoretical and practical basis for the 
methods and their sources of error are discussed. 
The indicator dilution technique should find 
application where clinical physiological investiga- 
tions are carried out. 


This work was supported by the King Christian X’s 
Foundation and by Vera and Carl Johan Michaelsens 
Foundation. 
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OBSERVATIONS ON DUODENAL ULCER PATIENTS 
ADMITTED TO A PSYCHIATRIC DEPARTMENT 


COMPARED WITH THE PSYCHIATRIC FINDINGS IN DUODENAL ULCER PATIENTS 
ADMITTED TO A MEDICAL DEPARTMENT 


By W. HOJER-PEDERSEN 


The purpose of the present study was primarily 
to examine how many male duodenal ulcer 
patients had been admitted to the Psychiatric 
Department of Kommunehospitalet, Copenhagen, 
in the years 1936 and 1956, and secondly to re- 
cord and to discuss the most essential psychiatric 
phenomena observed and described by other 
clinicians in these patients, and, if possible, to 
draw a comparison with some of the psychiatric 
findings previously made (1950—1952) by me in 
duodenal ulcer patients admitted to a medical 
department, namely Department III, Kommune- 
hospitalet, Copenhagen (1958 a). 


MATERIAL 


The year 1956 was chosen because only general 
routine investigations were made this year in the 
ulcer patients in the Psychiatric Department as 
required by the actual psychiatric syndromes of 
the patients; thus the staff at this time included 
no-one who took a special interest in any system- 
atic form of investigations on the psychiatric 
aspects of just this disease. Exact details with 
regard to the diagnosis and treatment of the pep- 
tic ulcer actually had to be procured later on in 
several cases from the various somatic depart- 
ments in which the patients had stayed previously. 

The vear 1936 was, however, chosen at random. 
I simply wanted to go back some time, first of all 
to see whether the changes which have taken 
place in general with regard to the incidence and 
the anatomical localization of peptic ulcer might 
also have been in evidence in a psychiatric clien- 
tele of this, also purely somatically, rather large 
category of patients. 

The procedure in selecting the patients was as 
follows: All case records of the male psychiatric 
patients admitted in 1936 and 1956 were gone 
From the Psychiatric Department, Kommunehospitalet, 
Copenhagen. Head: Paul J. Reiter. 


through, and those in which dyspeptic symptoms 
were mentioned were then subjected to a closer 
critical study. The routine search of the psychia- 
trists for the presence or absence of these symp- 
toms has apparently been equally pronounced in 
the years concerned. The diagnosis of peptic ulcer 
has only been definitely established if a niche 
has been demonstrated, either at radiography in 
the Psychiatric Department, or if the patient’s 
statements have been verified bv written informa- 
tion about radiological, possibly operative, posi- 
tive findings directly from the somatic depart- 
ments where the patients had been treated previ- 
ously. Even in the presence of clinically typical 
peptic ulcer, and even though the patients them- 
selves may have given apparently reliable in- 
formation about the results of previous investiga- 
tions, such cases have thus been left out of con- 
sideration here unless the criterion of exact diag- 
nosis mentioned above has been fulfilled. In the 
following, duodenal uleer thus means the verified 
duodenal ulcer. 


RESULTS 

Table I shows that duodenal ulcer in the 
patients in a men’s ward of a psychiatric depart- 
ment in 1956 occurred about 24 times more fre- 
quently than in 1936. The incidence of gastric 
ulcer, however, had remained unchanged, but 
in 1936 gastric ulcer was somewhat more frequent 
than duodenal ulcer, whereas the latter in 1956 
was almost ten times more frequent than gastric 
ulcer. However, these changes in incidence, which 
are estimated here from a small original series, 
are in fairly good accord with the variations 
found in the greater part of the world in extensive 
investigations on the incidence of peptic ulcer. 

That the absolute number of non-verified cases 
of peptic ulcer in 1956 is so relatively large (24) 
is due to the fact that the gastroduodenitis syn- 
drome is also more frequent now, and that a 


Table I. 


Number of Ulcer-Patients in the Men's Ward of the Psychiatric Department, 
Kommaunehospitalet, in 1936 and 1956. 











Observation Duodenal 
Year Males for gastric or Non-verified Gastric ulcer, Duodenal ulcer, ulcer in % 
admitted duodenal ulcer verified verified of males 
ulcer admitted 
1936 1190 12 5 5 2 0.17 
1956 1052 17 24 5 48 4,4 
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number of patients had been in hospital for a 
comparatively short period, as was also the case 
among non-verified ulcers in 1936; the informa- 
tion supplied by these patients and especially the 
attention of the psychiatrists with regard to the 
diagnostically necessary criterion of verification 
did not suffice for the purpose of tracing the case 
records of these patients in the somatic depart- 
ments at the time when this analysis was under- 
taken. 

The psychiatric main diagnosis of one of the 
two duodenal ulcer patients of 1936 was paralytic 
dementia, that of the other patient was alcohol 
addiction. I have excluded both patients from 
the following investigation, which thus comprises 
only the 48 duodenal ulcer patients of 1956; these 
will be compared in the following with the series 
of 51 psychiatrically examined duodenal ulcer pa- 
tients from the medical department. 


Table 11. 
Various Data in Duodenal Ulcer Patients Admitted 
to a Psychiatric and a Medical Department. 








Duodenal ulcer 
patients in 


Duodenal ulcer 
patients in 














psychiatric medical 

department department 

(No. = 48) (No. = 51) 
nnee he 46 44.5 
Admissions to psychiatric 
department ................ 212 l 
Partial gastrectomy .……….………. 32 1 
Alcohol addiction .……….….….…..……. 36 14 
Drug addiction .…...........…. 9 0 
Depressive (anxiety) neurosis 34 40 
Attempted suicide .……….….….…….…. 15 1 
Observation for psychosis, 
DE eeesesevise 16 (4) 0 
Criminal offence ….........…. 12 2 





It appears from Table II that the average age 
was almost the same, about 45 years, in the two 
series. The past history of ulcer averaged about 
10 vears in the medical ulcer series. In the series 
of psychiatric ulcer patients this could not be 
calculated from the information afforded by the 
psychiatric or the somatic case records. 

With regard to the number of admissions to 
psychiatric institutions, a striking difference was 
demonstrated between the two series. In the 
medical ulcer series, one patient had been ad- 
mitted once to a psychiatric department. The 48 
psychiatric ulcer patients, however, had had 212 
admissions (cf. Table II). These include admis- 
sions to a psychiatric “receiving” department 
(clinic), mental hospitals, or homes for alcohol 
or drug addicts, and have been counted separate- 
ly, also when patients were transferred from one 
institution to another (generally, patients from 
Copenhagen cannot be admitted directly to a 
mental hospital without passing through a psy- 
chiatric “receiving” department). Nine ulcer 
patients had been admitted only once, a 31-year- 








old patient had been admitted 15 times, and a 
40-year-old patient 18 times. Average: 4.4 admis- 
sions to a psychiatric institution per patient. 

At the time of examination the series of medical 
patients with duodenal ulcer included only one 
patient who had had a partial gastrectomy (gastric 
resection) done (gastro-enterostomosis had been 
done in one, three had been operated on for 
perforated ulcer, but at the end of the examina- 
tion 20 patients were transferred from the medical 
to the surgical department for gastrectomy). The 
psychiatric ulcer series, on the other hand, 
contained 32 patients (cf. Table II) who had 
already had a gastrectomy done, and this had 
been performed on the average five vears before 
the (last) psychiatric admission in 1956. 

As gastrectomy might possibly involve aggrava- 
tion of the psychiatric disorder as a sequela 
Browning & Houseworth 1953), it may 
‘be mentioned that the 32 gastrectomized ulcer 
patients alone had been admitted 147 times in 
all to psychiatric institutions (de. 4.6 admissions 
per patient). However, only 20 of these admis- 
sions took place before the gastrectomy, the 127 
were after the operation. The 40-vear-old patient 
who had been admitted 18 times had had the 
seventeen admissions after the gastrectomy, which 
was done seven vears ago. A 43-vear-old patient 
with 11 psychiatric admissions had had only four 
of these before the gastrectomy six vears ago. It 
may be mentioned here that of the 32 gastrecto- 
mized patients, 26 suffered from chronic alcohol 
addiction with a tendency to aggravation during 
the last years before the psychiatric admission 
in 1956. Ten of the gastrectomized ulcer patients 
had attempted suicide (some of them several 
times); all attempts had taken place after the 
gastrectomy. 


The presence of possible somatic sequelae of the 
gastrectomy had not been sufficiently closely examin- 
ed in the individual cases; it may, however, be men- 
tioned that 11 out of the 32 gastrectomized patients 
complained of attacks of uncharacteristice pain in the 
epigastrium, and a few of vomiting. Radiography re- 
vealed a peptic ulcer in one of these patients, another 
was suspected of this, and a third had been vagoto- 
mized for peptic jejunal ulcer. Apparently the dump- 
ing syndrome was not present in any of the patients. 


The most essential purpose of the present in- 
vestigation was, however, to find out why ulcer 
patients, who generally (vet in our time) do not 
show any great requirement for psychiatric 
therapy, have been admitted to the psychiatric 
departments. What has been the matter with these 
patients? And are psychiatric findings in these 
patients possibly similar to those I have made in 
the medical ulcer patients? As already mentioned, 
only one of the latter had been in a psychiatric 
department, and two had consulted psychiatrists 
privately for shorter periods. 

The most frequent psychiatric manifestations 
in the ulcer patients from the Psychiatric Depart- 
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ment of Kommunehospitalet appeared to be al- 
cohol addiction and depressive neuroses. In 
Table II I have given the diagnoses which have 
thus been established by others, not by me, dur- 
ing the various stays of the patients in hospital. 

If I record only the two decidedly most fre- 
quent main diagnoses on discharge of the patients, 
respectively their last discharge from the Psy- 
chiatric Department in 1956, the distribution is 
as follows: Alcohol addiction in 16, depressive 
(possibly with the addition of anxiety or asthenic) 
neurosis in 13 patients. 

Seventy-two per cent of all the ulcer patients 
were alcohol addicts, and it should be noted that 
in most cases this was an addiction of many 
years’ duration, though generally episodic. The 
alcohol addiction was so pronounced that it was 
undoubtedly in many cases of the nature of a 
vicious circle in the sense that a certain pro- 
portion of the other psychiatric deviations, at 
least quantitatively, may be secondary in relation 
to the ingestion of alcohol. This complicates the 
present investigation. However, in vino veritas: 
Certain features which were less conspicuous in 
the psychiatric examination of the medical ulcer 
patients might also be thought to become more 
apparent here (Hagnell & Wretmark, 
1957). 

The presence of drug addiction was ascertained 
in nine patients of the psychiatric ulcer series. 
The patients were greatly inclined to minimize 
the addiction. The course seemed, however, to be 
markedly episodic, also in the three cases where 
the drug belonged to the morphine group. The 
motivation of the patients for taking the drugs 
was in no case cardialgia, but most frequently 
inner restlessness and insomnia. In seven cases, 
alcohol addiction was present too. Drug addiction 
was not ascertained in the medical ulcer series; 
however, over-indulgence in tobacco played a 
great rôle, but this could not be estimated from 
the material of psychiatric case records owing 
to insufficient information about the consumption 
of tobacco. 

In 34 ulcer patients, depressive or depressive- 
anxrious-asthenic syndromes had been diagnosed 
(Table II). After a closer study of the case re- 
cords I found that these conditions were not only 
chronic, remittent and intermittent, but actually 
also present in almost all patients. The clinical 
terms for these have generally been depressive 
neurosis or depressive anxiety asthenic neurosis. 
But in some cases there has been some doubt with 
regard to the diagnosis of these, apparently simi- 
lar, conditions. In seven patients the possibility 
of an endogenous depression has thus been ven- 
tilated, in three others some of the depressive 
phases have been termed psychogenic depression 
and in two presenile melancholia. In some of 
these cases, which have thus been considered 
psychotic or suspectedly psychotic, electroshock 
treatment had been used without definite effect. 





In my opinion the most adequate term for all 
the depressive phases in these patients would be 
dysphoric (or/and anxiety, asthenic) neurosis, 
i.e. these are cases of the so-called actual or re- 
tention neurosis, where the symptoms occur with 
relatively slight psychological elaboration, as the 
conflict-preparedness is retained at the charac- 
terological level to a higher degree than in psy- 
choses and the classic psychoneuroses (1956, 
1958 a, b). Asthenic symptoms always accompany 
the dysphoria, and often there are also short 
attacks of vague anxiety, which may at times 
occur isolated. The patients are often restless, 
tense, quivering. The duration of the depressive 
dejection varies from some hours to a few days, 
and is seldom longer. Actual self-accusations are 
not observed. If there are hypochondriac com- 
plaints, they have no depressive and never a 
bizarre content. There is often a distinct tendency 
to extravert aggressiveness in the form of in- 
creased criticism or surliness, dissatisfaction or 
cantankerousness. The inhibition that is present 
is an apathy, an emotional and phantasy inhibi- 
tion, which may compromise spontaneous contact 
but not the contact which it is attempted to 
establish from outside. If a transference situation 
is realized, and this is easily effected by the ex- 
perienced therapeutist, even the severest dys- 
phoria can generally be rapidly obviated. The 
presence of suicidal ideas is not infrequently 
revealed with an amazing frankness, which is 
not otherwise characteristic of these patients. 
Fifteen patients had actually attempted suicide, 
some even on several occasions. As previously 
mentioned, 10 out of these 15 patients had had a 
partial gastrectomy done (prior to the attempted 
suicide), and 13 suffered from alcohol addiction. 
The attempted suicide had often been made in 
a state of excitation under the influence of alco- 
hol, and in the cases where an evaluation was 
possible afterwards it seemed to represent an 
attempt at contact in the form of an unconscious 
appeal to or dominance over the key-person in 
the surroundings. 

It may be pointed out that regular manias, or 
a predisposition to manic-depressive psychosis, 
were found in none of the patients. It may also 
be stressed that a closer study of the, at times 
voluminous, case records, often containing the 
results of observations by several psychiatrists, 
never revealed any symptoms which would justify 
such diagnoses as obsessive-compulsive neurosis, 
hysterical neurosis, or definite perversions; in- 
cidentally, this corresponds to the observations 
made in the medical ulcer series. 

Of the 16 patients who (according to Table II) 
had, had had, or had been under observation for, 
a psychosis, the 12 thus had depressive syndromes, 
which, however, on closer evaluation, had to be 
classified with the group of neuroses, as already 
mentioned. The four definite psychoses then 
comprise one patient with a brief alcoholic hal- 
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lucinative psychosis, one suspected of incipient 
schizophrenia, and two with paranoid syndromes, 
one of these in all probability being a case of 
alcoholic jealousy paranoia. No cases of pseudo- 
neurotic schizophrenia were seen. 

There remains in the present study a clinical 
evaluation of the personality trait functions of 
the patients. Here, too, I think IT have found in 
all the patients disturbances in the sense that 
certain, comparatively few, and from patient to 
patient relatively uniform, personality traits cause 
essential trouble to the patients themselves and 
often to their surroundings, too. 1 have noted the 
personality traits mentioned in the case records 
on the basis of information from the patients 
themselves, their relatives (in 42 cases), or after 
private interviews (in 40 cases), and in the 
course of the general observation in the various 
departments. In cases where the patients have 
been in other psychiatric institutions, information 
has, of course, also been procured from these. As 
psychologic testing has been performed only in 
a few of these cases (the Rorschach test in six, 
Raven test in four, Thematic Apperception Test 
in two, and Wechsler-Bellevue in two), I shall not 
describe this in detail but only point out that the 
results are in accord with, and do not go against, 
the clinical findings mentioned above and in the 
following. Further, [ shall not attempt a detailed 
evaluation of the intelligence distribution in the 
psychiatric ulcer patients, but it is my impres- 
sion that this category of ulcer patients included 
a comparatively much greater number of back- 
ward individuals (respectively slightly demented 
chiefly owing to alcohol addiction) than the 
medical ulcer series. 

The adjectives most frequently used to describe 
the personality of the psychiatric ulcer patients 
were the following: 

Hypersensitive, vulnerable, self-uncertain, feel- 
ing inferior, shy, calm, sluggish, taciturn, inhi- 
bited, reticent, brooding, despairing, self-pitying, 
tenacious. 

Surly, sullen, cross, offended, embittered, irri- 
table, self-respecting, headstrong, obstinate, can- 
tankerous, wanting to be independent. 

Perfectionistic/superficial, self-absorbed. 

Twelve ulcer patients had a past history of 
criminal offence. This had been a first offence 
in the ten cases, only the two were recidivists. 
The most frequent criminal offence was theft. 
Ten out of the twelve patients of this category 
had a past history of severe alcohol addiction, 
and the criminal acts had often been committed 
under the influence of alcohol. One of the two 
who were not alcohol addicts was backward, the 
other one had been in hospital for mental observa- 
tion, but the available data were insufficient, as 
he had no relatives and refused to cooperate at 
the psychiatric and psychologic investigations. 

Even though the reactivity thus not infrequent- 
ly manifested itself strongly in a number of these 





personality types, there can be no doubt that the 
predominant feature in all patients was neverthe- 
less a pronounced personality inhibition, and 1 
think IT may justly consider them as neurotic 
personalities of the dependent-independent type 
(described in greater detail 1958 a, pp. 105—108 
and 168—175). This appears not only from the 
personality traits mentioned above, all of which 
seem, though to a varying degree, to be of an 
ambivalent structure in each of the patients, but 
it is also illustrated by the conflict situations of 
the patients; the case records contain more or less 
detailed descriptions of these, which, however, 
I shall not particularize here. If psychiatrists can 
agree that the concept of psychopathy is to cover, 
especially for purely practical and thus absolutely 
weighty reasons, asocial, anti-social or/and im- 
pulsive reactions, then some of these patients will 
come within this concept, but will hardly other- 
wise differ essentially from the other neurotic 
personality types. 


DISCUSSION AND CONCLUSION 


One of the purposes of the present study was 
to test the hypothesis previously put forward by 
me (1958 a, b) with regard to the psychogenetic 
background of peptic ulcer; it may be summarized 
thus: The personality of ulcer patients seems to 
be structured in such a manner that the primarily 
increased conflict-preparedness in the case of 
additional, especially catathymic (emotion spe- 
cific), stress must involve or intensify retention 
neurotic, apathic mechanisms as a defence against 
relatively primitive drive derivates, so that the 
psychic and psychomotor possibilities of dis- 
charge and solution are insufficient, and con- 
sequently vegetative (and endocrine) dysfunction 
with resulting gastroduodenitis and ulcer may 
occur. 

When the psychiatric and the medical ulcer- 
series are compared, the striking differences are 
thus that the ulcer patients in the Psychiatric De- 
partment had a significantly much higher fre- 
quency of admissions to psychiatric institutions; 
further, that a significantly greater number of 
psychiatric ulcer patients had been subjected to 
partial gastrectomy; this may partly be due to 
the fact that the indication for gastrectomy in 
general has been much extended during recent 
years, and further the psychiatric ulcer patients 
may possibly, owing to their severe psychiatric 
disorder, have aggravated their preoperative dys- 
peptic complaints and may thus to a higher de- 
gree have appealed to operative intervention. 

The principal cause of the relatively frequent 
psychiatric admissions in the present series has 
apparently been the more extensive and greater 
alcohol addiction, though this has hardly been 
different in quality, but it may undoubtedly have 
started a vicious circle with temporarily or rela- 
tively persistent social downfall of patients who 
otherwise betray, or have betrayed, signs of a 
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high ego ideal (cf., for instance, also Weisman 
1956). This supplementary, very unfortunate at- 
tempt at conflict-solution further seems to have 
contributed to more frequent and severer dys- 
phorias and emotional reactions, including at- 
tempted suicides and criminal offences. 

In spite of the definite difference with regard 
to the number of psychiatric admissions, the 
similarities between the two series are, however, 
not less pronounced: Thus they both show the 
high incidence of alcohol addiction, of retention 
neuroses, and of the fundamentally important de- 
pendent-independent personality attitude. Fur- 
ther, neither series included regular psychoneu- 
roses or classic, highly elaborated psychoses. 

The findings in this psychiatrically more mani- 
fest series have thus in several essential respects 
confirmed the results of investigation arrived at 
in my previous study on duodenal ulcer patients 
in a medical department; this is the more im- 
portant as not only the selection of the ulcer 
patients, but also the methods of examination and 
the actual examiners were different in the two 
series. Also, the hypothesis mentioned above has 
been additionally confirmed. 

It is difficult in the present study to estimate 
definitely the significance of partial gastrectomy 
in the psychiatric ulcer series; however, it leaves 
the impression that, in considering the indication 
preoperatively and also in catamnestic examina- 
tions of ulcer patients who have already been gas- 
trectomized, internists and surgeons should un- 


TOBACCO CONSUMPTION IN 


doubtedly include an expert psychiatric evalua- 
tion. My experience with ulcer patients in general 
tends to show that too many and too young pa- 
tients have been operated on during recent years. 
Probably, operation should only be performed in 
the presence of an urgent local somatic indication, 
such as perforation, recurrent severe haemor- 
rhages or retention. All other ulcer patients 
should be examined on a broad medical basis, so 
that every possibility of a more adequate treat- 
ment, including psycho- and sociotherapy, may 
be considered. It must, however, be stressed that 
psychotherapy of ulcer patients, and of psycho- 
somatic patients generally, very often makes 
especially great demands on and requires sub- 
special experience and training of the therapeu- 
tists concerned. 
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DENMARK. III. 


THE DANISH NATIONAL MORBIDITY 
SURVEY OF 1950 
COMMUNICATION NO. 15 
By ALFRED NORGAARD 


INFLUENCE OF THE WAR ON SMOKING HABITS 

As an aid to an evaluation of the smoking 
habits of the Danish population an investigation 
was made as to the age at which smokers in- 
cluding former smokers — began to smoke. The 
results of that investigation are given separately 
for the two sexes. 

In order to throw light on the problem the 
questionnaires contained a question as to whether 
the persons were smokers or non-smokers; if the 
answer was “non-smoker”, a further question 
asked if the person had ever been a regular 
smoker. 

Present and former smokers were then asked 
when they had begun to smoke. In order to secure 


From the Committee on the Morbidity Survey. 
Chairman: Johs. Frandsen. 


the most exact answer possible the questions were 
so formulated that the answers could be given 
either by stating the age at which smoking began 
or the year in which the person began to smoke; 
experience had shown that some people best 
remember their age at the occurrence of a par- 
ticular event, whereas others have a better 
memory for the date. 

Some were unable io state when they had begun 
to smoke; these have been distributed in the same 
proportions within the age groups (age on 
questioning day) as those who could supply the 
information. Among the elderly people there were 
only few persons in the aggregate, but the number 
unable to fix the time was relatively large. As it 
cannot be assumed that the latter have the same 
numerical distribution as those who could re- 
member when they started smoking, the age 











| 
A VE NN, EE NE MS 


grou 
have 
In 
age 
peri, 
have 
who 
perie 
grou 
deer 
perc 
calc: 
show 


Ta 


vears 
for « 
founc 
centt 
age, 
youn 
ment 
the s; 

On 
be se 
begin 
for t 
move 
reaso 

















MARCH 1959 


DANISH MEDICAL BULLETIN 





55 




















Table [. 
Percentage of persons starting smoking during a 5 years period in relation to number of non-smokers 
at beginning of period. 
Numbers in brackets give average age of a group. 

















‘Period when Kan á 
N rn mn 
starting 
smoking 193539 193034 192529 192024 191519 1910—14 1905—09 1900—04 
A. Females. per cent 
1951—53 37.6 (15) 34.8 (20) 13.8 (25) 6.9 (30) 8.5 (35) 7.7 (40) 44 (45) 3.2 (50) 
1946—50 4.8 (13) 42.6 (16) 47.6 (21) 26.1 (26) 19.5 (31) 14.4 (36) 10.0 (41) 9.9 (46) 
1941 —45 52 (13) 27.3 (16) 35.2 (21) 19.6 (26) 14.6 (31) 14.2 (36) 12.0 (41) 
1936—40 4.0 (13) 22.1 (16) 23.2 (21) 10.3 (26) 10.2 (31) 9.8 (36) 
1931—35 2.7 (13) 16.6 (16) 18.0 (21) 8.7 (26) 4.7 (31) 
1926—30 2.9 (13) 11.3 (16) 14.5 (21) 10.4 (26) 
192125 1.2 (13) 9.0 (16) 8.7 (21) 
1916—20 1.6 (13) 5.5 (16) 
1911—15 0.5 (13) 
B. Males. 
1951—53 49.3 (15) 16.1 (20) 5.6 (25) 6.7 (30) 1.0 (35) 0.0 (40) 0.0 (45) 0.0 (50) 
194650 19.3 (12) 68.6 (16) 57.2 (21) 29.5 (26) 4.6 (31) 3.0 (36) 11.4 (41) 3.2 (46) 
1941 —45 14.7 (12) 71.2 (16) 60.4 (21) 12.6 (26) 11.2 (31) 8.3 (36) 29(41) 
1936—40 15.7 (12) 68.5 (16) 47.2 (21) 16.3 (26) 13.0 (31) 11.5 (36) 
1931-—35 11.4 (12) 66.8 (16) 48.3 (21) 16.0 (26) 5.6 (31) 
1926 —30 11.9 (12) 62.5 (16) 44.4 (21) 24.0 (26) 
1921—25 8.7 (12) 62.8 (16) 54.7 (21) 
1916—20 13.9 (12) 59.9 (16) 
1911—15 15.2 (12) 
Period when Males (continued) 
groups over 55 for females and over 65 for males starting ____born in 
have been wholly omitted from the tables. emeking wanted 100 
In order to see how many within each 5-vear per cent 
age group begin to smoke within that 5-yvear 1951—53 0.0 (55) 0.0 (60) 
period, the proportionals shown in the tables 1946 —50 27 (51) 2.1 (56) 
Bh Gons dn zn Wen matkaandiisen: ad: ikan 194145 6.2 (46 00 (51 
ave been calculated as the perce n age of those 193640 71 an 0.0 (46) 
who were not smokers at the beginning of the 193135 5.6 (36) 3.2 (41) 
period. The number of people in the various age 192630 10.3 (31) 5.1 (36) 
groups forming the basis of the calculation thus en p= rn ee er: ek 
. € Dd VALK ES 3, al.f (40) 
decreases gradually, for which reason the total 191115 52.3 (16) 45.3 (21) 
percentage of smokers of a generation cannot be 190610 12.3 (12) 57.0 (16) 
calculated by adding together the percentages 190105 15.1 (12) 


shown in the table. 

Table I A shows the figures for females. 

From the first column it appears that of the 
females who were born in 1935—39, 4.8 per cent 
began to smoke in the years 1946—50, the group 
then averaging the age of 13 years (the earliest 
beginning-age was put at 11 years). Of the remain- 
der, 37.6 per cent began to smoke in the period 
1951-—53, at which time the group averaged 15 
vears. On now examining a particular age group, 
for example the thirteen year olds, it will be 
found that of those born at the beginning of the 
century only 0.5 per cent began to smoke at that 
age, that is to say that ten times as many of the 
young smoke now than fifty vears ago. Develop- 
ments in the other age groups can be observed in 
the same manner. 





On examining the various generations it will 
be seen that as a whole there is a maximum for 
beginners at an average age of 21 vears, though 
for the vounger generations the maximum has 
moved down to the average age of 16 vears. The 
reason for this is not that people now begin to 











smoke earlier but that many in the 21l-vear group 
had not vet begun to smoke when they were asked. 
A number of them will do so before passing into 
the next age group. 

Regarding females of all ages, it will be seen 
that the craving among them to smoke was 
stimulated during the war and in the vears im- 
mediately afterwards, for here we have a beginner 
percentage that lies either over or verv close to 
the percentage for the 21-vear group, where the 
maximum otherwise lies. For the 192029 gener- 
ations females in the war vears had just reached 
the age when the majority of them begin to smoke, 
so that in this respect it is more difficult to see 
how great was the war influence. For the 1915 
19 generation the effect of the war vears is 
observable from the fact that the decrease of the 
beginner percentage from the 21 to the 26-vear 
olds is much smaller than the corresponding 
decrease for the foregoing generations. 

Table 1 B, which shows when the males begin 
to smoke, reveals practically the same trend for 
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aìl generations and, in contrast to the females, no 
war-year influence is observable except as re- 
gards males who were voung during the war 
(about 21 years). Among the latter there is a 
heavier increase in the number of beginners than 
one would expect for that age group. As was also 
mentioned in previous articles, it will be seen that 
males begin smoking earlier than females, and 
simultaneously that a much greater number of 
males on the whole join the ranks of the smokers. 


Females Males 
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Fig. 1. 


Influence of Wartime on Smoking Habits. 
Proportion of new smokers in different age groups 
during wartime and proceeding years. The proportion 

is measured by the height of the rectangles. 
Numbers inside the rectangles show the average age 

of a group. 


On the diagram the figures have been plotted 
in columns for the war years and the five years 
just before. The war years are hatched and the 
percentage of beginners is measured from the 
height of the sections. The figures in the sections 
indicate the average age of a group in conformity 
with the tables. The stippled lines between the 
columns connect the same ages in the generations. 

The diagram shows clearly the increase of 
smoking during the war years for all female age 
groups, whereas the increase among the males 
can only be seen for the 21-year olds, as already 
stated. 


INFLUENCE OF LUNG CANCER DEBATE 
ON SMOKING HABITS 


Towards the close of 1953 all the newspapers 
in the country carried an exhaustive debate on 
the subject of whether the great increase in the 
number of cases of and deaths from pulmonary 
cancer was a result of the population’s having 


turned to smoking more cigarettes than before in 
preference to other forms of tobacco. The shades 
of opinion expressed were many, and although 
the general feeling was that cigarette smoking had 
contributed to the increase, it was suggested that 
all smoking as such was liable to encourage the 
onset of pulmonary cancer. 

In order to ascertain to what extent the discus- 
sion had affected the people's smoking habits, 
during the last four months of the morbidity sur- 
vey (January—April 1954) separate questions 
were inserted concerning changes in these habits, 
making it possible to investigate the changes in 
the quantities consumed by people who had 
altered their habit after having heard of the 
debate. 

As most smokers do not stick to one form of 
tobacco, the question asked was what kind of 
tobacco had been smoked most before and after 
the change. 

Of the 5,453 males and 5,273 females questioned, 
4,260 and 2,089 respectively were smokers prior 
to the debate. Of these smokers, 158 and 90 
respectively had changed their consumption after 
the debate, which corresponds to 3.7 and 4.3 per 
cent. See the following survey of people whose 
consumption changed after the debate. 

How these 248 persons are distributed accord- 
ing to the nature and size of their former and 
present maximum consumption is shown in 
Table IV, where the column heads show the 
nature of the former heaviest consumption and 
the front column the nature of the heaviest 
consumption after the change (in the table and 
in the following called “present heaviest con- 
sumption”’). 

For the purpose of securing the most exact 
knowledge possible of the changes in consump- 
tion the nature of the present and former heaviest 
consumption was divided in the questionnaire 
into four groups: 

1) cigarettes 

2) cigars 

3) cigarillos 

4) pipe. 

Groups 2) and 3) being small, aggregating only 
19 of the 158 males and on the whole being dis- 
tributed in the same manner as the male pipe 
smokers, it was natural to put the last three 
groups into one, called “other tobaccos”. 

The following shows how the persons included 
in the survey are distributed as to former and 
present heaviest consumption: 

Among those who have changed we find that 
12.7 per cent of the males and 11.1 per cent of 
the females have stopped smoking; but in ad- 
dition there has been an important change of 
consumption, the number of males with their 
heaviest consumption in cigarettes having been 
halved compared with before the debate, even 
when excluding from the picture those who have 
ceased to smoke. 
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rior abs. %o abs. % non smokers abs. %o abs. %e non smokers 
be Cigarettes .................. 86 54,4 40 25,3 29,0 83 92,2 70 11,8 87,5 
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an Other tobaccos. . .......... 72 45,6 98 62,0 71,0 7 7,8 10 11,1 12,5 
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in | 
the | For the females, the relative distribution of In the group Other Tobaccos, 18.1 per cent 
and k __smokers is practically unchanged before and after stopped smoking whereas the other 81.9 per cent 
iest the debate, if we disregard those who have have changed nothing but the quantity consumed. 
and stopped smoking. Moreover, it will be seen that the consumption 
pon | As was said, the number of persons who of the former cigarette smokers who no longer 

changed their consumption after the debate was smoke was much lower, 77 grammes, than the 
xact 158 and 90 respectively for males and females, average consumption of 104 grammes, which is 
rn and of these 20 and 10 ceased smoking altogether. not the case with the former smokers of tobaccos 
iest Compared with the 5,453 males and 5,273 (123 grammes against the average of 129 gram- 
aire females questioned the figures look small; but if mes), 


we look at what this signifies for the entire adult 
population, those who have changed their con- 
sumption amount to about 46,000 males and about 
28,000 females (about 74,000 persons in all), and 
those who no longer smoke total about 5,800 males 
nly and about 3,200 females (altogether about 9,000 





dis- persons). 
pe In Table IV it can be seen in greater detail 
ree how the changes have taken place, and it strikes 
| the eye at once that the character of the changes 
ded ‚is quite different for those males whose former 
and t heaviest consumption was cigarettes and those 
who formerly consumed most in other tobaccos. 
that The cigarette group has changed its consumpt- 
t of ion in the way that 8.1 per cent have stopped 
ad- smoking completely, whereas half of the remain- 
of der (45.4 per cent) have adhered to the cigarette 
heir and reduced the quantity smoked, and the other 
een half (46.5 per cent) have deserted the cigarette 
pe: but have maintained their consumption un- 


changed or perhaps increased it if anything (but 
see below). 











Thus Table IV shows that is was easier for the 
males who formerly had their heaviest con- 
sumption in other tobaccos to stop smoking 
(18.1 per cent against 8.1 per cent for cigarette 
smokers). 

For females, the changes in their consumption 
can be examined only for those who formerly had 
their heaviest consumption in cigarettes, as the 
group Other Tobaccos contains only 7. 

The cigarette group shows that most of the 
females changes their tobacco consumption by 
reducing it. The increase in the consumption 
which seems apparent among those females who 
now have their heaviest consumption in other 
tobaccos (for the females this mostly means 
cigarillos) may perhaps be due to the circum- 
stance that in calculating the quantity consumed 
the weight of a cigar was put at 7 grammes and 
a cigarillos at 4 grammes, which is undoubtedly 
too high, as females usually smoke small cigars 
and cigarillos. Something of the sort will probably 
apply to those males who deserted cigarettes for 
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Changing Habits after Debate on Lung 
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abs. 9e former present abs. %o former present 
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Do not smoke now... 7 8,1 17 0 9 10,9 30 0 
EE onee see le a 86 100,0 104 83 83 100,0 64 36 
Former Consumption: Mostly other Forms of Tobacco 
REGN oee eee 1 1,4 70 20 2 28,6 35 50 
Other forms of tobacco 58 80,5 131 83 4 57,1 115 88 
Do not smoke now... 13 18,1 123 0 1 14,3 10 0 
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DR vida kaden 158 100,0 15 16 90 100,0 65 39 
























cigars or cigarillos; in all probability they will 
also smoke small cigars and cigarillos, which 
would mean that their consumption has not in- 
creased either. 

For the females it will also be seen that those 
who stopped smoking formerly smoked less than 
the average (for cigarettes 30 grammes against 
64 grammes, for other tobaccos 10 grammes 
against 77). 

On comparing those persons who have changed 
their consumption since the debate with all 
smokers, it is found that before the debate their 
consumption was rather higher than the average, 
whereas after the debate it lies near or below it, 
the average (see Article I in this series) being 
about 80 and about 105 grammes a week for males 
smoking cigarettes and other forms of tobacco 
respectively, and correspondingly for females 40 
and 80 grammes weekly. Irrespective of the kind 
of tobacco, the consumption for males is 100 
grammes and for females 45 grammes per week. 

This investigation is only to be regarded as a 
picture of the moment, partly because the cancer 
debate will fall or has already fallen into oblivion, 
and partly because one cannot know to what 
extent relapses occur among those who changed 


their consumption. It is probable that these people 
received the impulse to change from the warning 
embodied in the pulmonary cancer debate and 
also from the good intentions so often resolved 
upon with New Year; the survey was in fact 
made in the first months of the year. 


SUMMARY 


The first part of this article describes the in- 
fluence of wartime on smoking habits. It is shown 
that more females started smoking during war- 
time at all ages than before the war. The same 
was not true for males, except for those about 20 
years of age. 

The second part of the article deals with the 
influence of the lung cancer debate on smoking 
habits. About 4 per cent of all interviewed 
changed their habits and 0.5 per cent stopped 
smoking completely. 
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EPITHELIAL TUMOURS 


In dealing with epithelial neoplasms of the 
urinary tract urologists are faced with rather 
complex features of tumours with variable bio- 
logical potentials, life cycles, and responses to 
treatment. Thus, the clinical course of a papillary 
tumour arising from the bladder floor differs 
greatly from that of the same type of tumour 
located at the renal pelvis. Furthermore, most 
operations on bladder tumours necessarily violate 
one of the cardinal principles of cancer surgery, 
i.e. to avoid direct contact with the cancer field. 
Finally, all operative procedures remove the 
effect, not the cause, and the unknown carcinogen 
presumably continues to act on the urothelium 
(Melicow 1955). It is therefore not surprising 
to find a high incidence of recurrences, new 
tumours, and implants or seedings in patients 
treated for bladder tumours. 

The purpose of the present investigations was 
to obtain factual data about the current surgical 
treatment of the common varieties of neoplasms 
in the urinary organs in order to provide a basis 
for future therapy. 











The report is divided into three sections, the 
first dealing with bladder papillomas, the second 
with bladder carcinomas, and the last section 
with the neoplasms of the renal pelvis and ureter. 


PAPILLOMAS OF THE URINARY BLADDER 


The series comprises a total of 183 patients 
treated in the period 1929 to 1952. In all cases the 
initial microscopic picture showed no signs of 
malignancy. In 22 cases the lesions were so small 
that biopsies could not be obtained. 

The average follow-up period was eight years, 
and the sex ratio men: women was 4: 1. Most of 
the patients were in their sixties, and 90 per cent 
complained of haematuria, usually intermittent. 
In only three cases was the diagnosis a chance 
finding. 

In 131 cases the lesions were located near the 
ureteral orifices or at the bladder neck, the re- 
mainder being evenly distributed over the bladder 
wall. In 23 per cent the papillomas were multiple. 


Treatment. 


Six of the patients were not treated, either 
because they refused or because their general 
condition was too poor. Twenty-two had frans- 
urethral fulguration only. The great majority of 
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the papillomas were treated by transurethral exr- 
cision and fulguration, care being taken to carry 
the excision right down to the muscular laver. 
In 17 cases the location of the lesions or their 
multiplicity necessitated a suprapubic approach 
(Table 1). 


Table 1. 
The initial treatment and recurrence rate 
of bladder papillomas. 





Number 











Therapy manta | Recurrences 
Transurethral excision 
and/or fulguration 160 64 (40 %) 
Resection 
of the 
bladder (2) 
en vr Excision and 
fulguration (11) 17 8 (47 %) 
Excision plus 
Radon seeds (4) 
177 72 (41 %) 





Seven patients (4 per cent) died postoperatively 
(two of internal uroplania and five of pulmonary 
or cerebral complications). 


Recurrences. 

Follow-up cystoscopies showed that the patients 
with recurrences developed on an average four 
recurrences before exhibiting “definite cure” in 
the sense that continued observation for several 
vears showed no tendency to further growths. 

Recurrences were observed in 41 per cent, the 
rate for multiple papillomas, however, being as 
high as 73 per cent. (Table 2). Only 28 per cent 
solitary nodules recurred in loco. 


Table 2. 
Recurrence rate of solitary and multiple 
bladder papillomas. 








Raken Recurrence ij | Malignant 

rate | Recurrences 
Solitary papillomas .…… 136 34 % 5 % 
Multiple papillomas … 41 13 % 18 % 





The great majority of the recurrences appeared 
within the first year. The treatment of recurren- 
ces was according to the initial policev, with a 
tendency to widen the indications for more 
radical interventions. 

Thus, 22 patients needed only one further 
transurethral fulguration, while 44 had several. 
In 14 patients suprapubic excision was indicated. 
In seven patients the tumour-bearing segment of 
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the bladder was resected, and in a further six 
radon seeds were applied, as the recurrences 
proved to be malignant in all 13 cases. Three had 
eventually total cystectomy because of widespread 
papillomatosis. 

Eight per cent of the papillomas recurred as 
malignancies, but with a marked difference be- 
tween the solitary nodule and the multiple growth. 
Thus, 18 per cent of the latter underwent malig- 
nant transformation against only 5 per cent of 
the solitary papillomas (Table 2). 

Patients are always advised to consult a doctor 
as soon as haematuria occurs. It was instructive, 
therefore, to regard the recurrence rate in the 
light of the length of the history (Table 3). 


Table 3. 


Relationship between duration of symptoms and 
incidence of recurrence. Bladder papillomas. 














Duration | Recurrence | N Of these 
| ecurrence 

of symptoms Í free Í malignant 
Under 1 month 38 16 (28 %) 3 (6 %) 
1—6 months 22 16 (42 %) 2 (5%) 
6—12 months 11 2 (42 %) 5 (26 %) 
1—5 vears 17 18 (54 %) 5 (14 %) 
Over 5 years 8 4 





The recurrence rate is apparently lower when 
the pretreatment history is less than one month, 
but a duration of symptoms of up to five years 
does not show any marked influence on the re- 
currence rate. 


Conclusion. 

Bladder papillomas seldom kill their victims, 
but they are nevertheless very troublesome lesions 
with a marked tendency to recurrence, no matter 
what the treatment. Attention is drawn particular- 
Iy to the high recurrence rate and the frequency 
with which the multiple papillomas gradually 
undergo malignant transformation. Emphasis is 
laid on frequent and long-continued follow-up on 
patients with papillomas of the bladder. We usual- 
Iy recommend follow-up cystoscopies every three 
months during the first year, then twice the next 
year and finally once a year until a period of 
five years has elapsed after the last treatment. 


CARCINOMA OF THE URINARY BLADDER 


This series comprises a total of 285 patients 
treated during the period 1930—1955. The annual 
number of new patients has been rapidly increas- 
ing in the past eight vears (Fig. 1). This increase 
is probably explicable by the specialization of the 
department as a urological centre, but it also 
accords with the real increase in the number of 
bladder tumours in males in Copenhagen de- 


monstrated by the Danish Cancer Registry. The 
patients of the Bispebjerg Hospital are almost 
exclusively from Copenhagen. 

The sex ratio men: women was 3:1, correspond- 
ing approximately to the findings of previous 
authors. 
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Fig. 1. 
Carcinoma of the bladder treated at the Bispebjerg 
Hospital Dept. D 1930—1955 (285 cases). 


On the basis of the pathologist's report the 
material was classified into two main groups: 
solid carcinoma and papillary carcinoma. The 
tumour was considered malignant only when 
there was definite penetration of the basement 
membrane, in other words: invasive growth. More 
or less pronounced atypia of the epithelial cells 
without other signs was not regarded as malignan- 
cy. Unfortunately, a retrospective study of the 
histological findings did not permit a scientific 
assessment of the tissue penetration. 

In 281 of the patients the cancer was of the 
transitional cell type, and in 12 per cent it 
started as a benign papilloma which underwent 
malignant transformation during continued fol- 
low-up and treatment. The remaining four cases 
were of more uncommon types: two patients had 
colloid adenocarcinoma and another two patients 
had fibrosarcoma. Haematuria had occurred in 
85 per cent. 


Treatment. 

At the time of admission, 40 patients were in 
such poor condition, due either to their bladder 
disease or to greatly disabling diseases of other 
organs, that actual treatment of the tumour was 
out of the question. Palliative urinary diversion 
was not believed necessary or justified. Most of 
these patients died within the first six months, 
and the course of their disease forms the basis 
of the calculation of the survival time in un- 
treated cancer of the bladder. 

Thirty-one patients had palliative ureterostomy 
only. Out of these patients 23 died within six 
months, and the longest survival was 18 months. 
X-ray therapy was tried in 13 cases, but was of 
little avail, as all died within one year. 

The treatment of the other patients was not 
acec-ding to fixed lines, but adapted to each 
individual case. There were, however, certain 
main principles: 

Small tumours, up to cherry size, located to 
the floor and lateral walls as well as multiple 
tumours were treated by fransurethral exrcision 
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Fig. 3.Papillary carcinoma. Survival after treatment. 
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and fulguration, if necessary repeated at frequent 
intervals. 

Larger tumours, particularly localized to the 
free portion of the bladder, were treated by 
suprapubic fulguration or partial cystectomy, 
often combined with implantation of radon seeds. 
Larger tumours on the bladder floor were general- 
ly treated by suprapubic fulguration and after- 
treated by transurethral fulguration. Total cystec- 
tomy has been carried out in several cases on 
this indication during the past few years. 

The grewths which are most inaccessible to 
treatment are those which involve a very large 
portion of the bladder wall or cases of diffuse 
papillary carcinomatosis, In the course of time 
these have been treated by transurethral or trans- 
vesical fulguration, with or without radon seeds, 
while in recent years cystectomy has been used 
to an increasing extent. 


Therapeutic Results. 

The primary mortality was 7.5 per cent. Among 
the patients with solid carcinoma 82 per cent had 
succumbed within five vears and only 1.2 per 
cent survived without evidence of recurrence for 
more than five years. The course of the treated 
disease is not essentially more favourable than 
that of the untreated disease, and the survival 
time is considerably shorter than the standard 
survival for healthy 60-year-old subjects. The 
prognosis is rather more favourable for patients 
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with papillary carcinoma. Of them 67 per cent 
had succumbed within five years after the treat- 
ment, and 12.6 per cent survived for more than 
five years without evidence of recurrence. 

Figs. 2 and 3 show the result of the various 
therapeutic measures in cases of solid and papil- 
lary carcinoma. In both groups the poorest re- 
sults are seen after transurethral intervention. In 
patients with papillary carcinoma, transvesical 
fulguration supplemented by radon seed implanta- 
tion as well as partial cystectomy gave a five- 
year survival rate of 40—50 per cent. The most 
favourable therapeutic results in cases of solid 
carcinoma were obtained by combined partial 
cystectomy and application of radon seeds, 


Conclusion, 

When appraising the therapeutic results of the 
treatment of malignant bladder tumours, it must 
be borne in mind that only about 5 per cent of 
the untreated patients survive for five years and 
that they suffer a painful death with urinary ob- 
struction and infection. The survival curves re- 
presenting the treated patients in our material 
suggest that in all essentials the indications for 
using the various current operations have been 
justified, although we admit that the groups are 
not comparable. It may certainly be true, as stated 
by Riches (1958), that “Good results are an 
indication that the right type of treatment was 
chosen for that particular growth; bad results 
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show that either the wrong treatment was chosen, 
or that the tumour had a very high intrinsic 
malignancy, or that it was too far advanced when 
first seen”. Above all, the figures demonstrate the 
desperate need for extending the therapeutic 
possibilities in order to obtain acceptable survival 
rates. There is much to indicate that the treatment 
introduced by Wallace and associates in 1952, 
using radioactive tantalum (T!82), combines a 
gentle surgical intervention, with preservation of 
the organ, with a favourable survival rate. This 
treatment has been adopted in our department 
during the past few years. 


NEOPLASMS OF THE RENAL PELVIS AND URETER 

During the period 1939—1954 twelve cases with 
neoplasms in the upper urinary tract were de- 
tected. Eleven were males and one female. All 
the tumours arose from the transitional epithelium 
and none was of the malignant squamous-cell va- 
riety. Only two had co-existent bladder papillomas 
when first seen. 

In four instances intravenous urography af- 
forded the desired information, while in five 
retrograde pyelography was required to confirm 
the suspicion of a tumour in the upper urinary 
tract. In one case the urographic appearance 
suggested widespread stone formation, which was 
confirmed by operation, but in addition an 
extensive tumour in the renal pelvis was found. 
In one case cystoscopy showed protrusion of a 
papillomatous tumour through a ureteral orifice, 





YEARS 


and finally the last case, believed to be a stricture 
of the proximal ureter, proved to be due to an 
obstructing papilloma. Thus, in ten cases the 
diagnosis was made prior to operation. 

In five cases the pathologist'’s report stated 
malignancy, while in the other cases the lesions 
were benign. Regardless of the grade of malig- 
nancy, the growths were localized either in the 
renal pelvis or in the distal part of a ureter. Only 
two patients had papillomas in the middle por- 
tion of a ureter, in one case co-existing with a 
papillomateus carcinoma of the pelvis. The papil- 
loma may have been a seeding from the pelvic 
tumour. 

Table 4. 
Results of the treatment of neoplasms of the 
renal pelvis and ureter. Eleven cases. 











Average 








Operation | Number Recurrence follow-up 
Nephrectomy .…….……. 4 4 3 yrs. 
Nephrectomy + 
Ureterectomy ……………. 2 | 2 yrs 
Nephrectomy + 
Ureterectomy + 
Bladder-resection …… 5 0 





Table 4 shows the operations performed. One 
patient refused to have an operation, and cysto- 
scopy two years later revealed papillomas with 
cancerous areas around the orifice. None of the 
four radical operations (nephro-ureterectomy 
plus bladder resection) has been followed by re- 
currence. 
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Conclusion. 

The epithelial tumours of the upper urinary 
tract run a particularly malignant course, be they 
primarily benign or malignant, with a marked 
tendency to seeding implants in the bladder. As 
preoperative biopsy is usually unobtainable, the 
operation of choice is removal of the kidney and 
ureter combined with resection of the bladder. 
The risk of performing an unnecessary operation 
is, of course, present, but is counter-balanced by 
the favourable results of the more radical and 
effective operation. 


DISCUSSION AND FINAL CONCLUSIONS 


In 1956 Clemmesen & Nielsen submit- 
ted an analysis of the incidence of the urinary 
system tumours notified to the Danish Cancer 
Registry during the period 1943 to 1953. They 
found a steady and rather alarming increase in 
the number of notified cases of papilloma and 
carcinoma of the urinary bladder among men in 
Copenhagen. This accords with the present find- 
ings. The rather poor results of our current treat- 
ment, however, do not place us in a favourable 
position to cope with the menace of this violent 
increase. 

Too many patients are still seen too late for 
radical cure. Jewett & Strong (1946) de- 
monstrated the great prognostic importance of 
treatment at a time when the tumour is still 
limited to the mucosal and submucosal tissues, 
at which stage there is a potential curability of 
90—100 per cent. It must therefore be stressed 
again and again that the cardinal sign, haematu- 
ria, calls for immediate and thorough examina- 
tion. 

The future therapy seems to be a combination 
of gentle surgical intervention and radiotherapy, 
and future evaluation of the therapeutic results 
must be based on an accurate assessment of the 
histological grade of malignancy and the stage 
of penetration of each tumor. 


SUMMARY 


Follow-up cystoscopies on 183 patients treated 
for benign papillomas revealed a recurrence rate 
of 73 per cent for multiple and 28 per cent for 
solitary nodules. Eighteen per cent of the multiple 
and 5 per cent of the solitary papillomas recurred 
with definite signs of malignancy. Frequent and 
long-continued follow-up is recommended. 

The five-year survival rate in 285 patients 
treated for carcinoma of the bladder is deplorably 
low, especially in the light of the increasing 
incidence of bladder carcinoma in men. Within 
five vears of the initial treatment 82 per cent of 
the patients with solid carcinoma and 67 per cent 
of the patients with papillary carcinoma had su- 
eumbed, and the percentage of survivors without 
recurrence was very low. Future therapy is briefly 
discussed. 


Finally, the treatment of epithelial tumours of 
the upper urinary tract is discussed on the basis 
of 12 cases. 


References: 

1) Clemmesen, J. & A. Nielsen: Danish Med. Bull. 
1956, 3: 36. 

2) Jewett, H. J. & G. H. Strong: J. Urol. 1946, 55: 
366. 


3) Lund, F. & F. Lundwall: Acta path. et microbiol. 
Scandinav. 1955, suppl. 105, p. 118. 

4) Lund, F. & F. Lundwall: Brit. J. Urol. 1956, 28: 
137. 

5) Lund, F. & F. Lundwall: Urol. Intern. 1958, 6: 191. 

6) Melicow, M. M.: J. Urol. 1955, 74: 498. 

7) Riches, E.: Lancet 1958, II: 656. 

8) Wallace, D. M., J. E. Stapleton & R.C. Turner: 
Brit. J. Radiol. 1952, 25: 421. 


A NEW TYPE 
OF HEART CATHETER 


FOR INJECTION IN THE RIGHT VENTRICLE 
IN SELECTIVE ANGIOCARDIOGRAPHY 


By ERIK SANDOE 


In selective angiocardiography the radiopaque 
substance generally is injected into the right 
ventricle through a Lehmann catheter (K je 1 I- 
berg et al. 1955). This procedure often causes 
a good deal of trouble and is not without risk. 
First, it is difficult to place the tip of the catheter 
in such a way in the right ventricle that premature 
beats are not elicited when the patient is moved 
from the catheterization table to the angiocardio- 
graph, and secondly the catheter has a marked 
tendency to recoil to the atrium during the in- 
jection of the radiopaque substance. For that 
reason a catheter had been manufactured of a type 
somewhat different from those generally used. 


THE CATHETER 

The catheter is made of transparent polvethv- 
lene (Fig. 1 a). It measures 1 meter in length, has 
an outer diameter of 2.2 mm and an inner di- 
ameter of 1.6 mm. One end is open and provided 
with a collar, the other end is closed. From 10 
to 15 cm from the closed, rounded tip it is provi- 
ded with 4 side holes in spiral arrangement along 
the longitudinal axis of the catheter at intervals 
of 5 millimetres. 


TREATMENT AND MOUNTING OF THE CATHETER 
BEFORE USE 

Before use a radiopaque Cournand catheter 
No. 4 (made by the U.S. Catheter and Instrument 
From Medical Department B (Head: Professor Erik 
Warburg) and the Cardiological Laboratory under 
Medical Department B (Head: A. Tybjerg Hansen) 
and the Department of Radiology (Head: Professor 
Gregers Thomsen), Rigshospitalet, University of 
Copenhagen. 
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Fig. 1 b. 


Diagram showing the catheter; a: 


disconnected, b: connected, ready for use. 


C: Cournand catheter, M: metal cap with inner screw thread for the later attachement of the catheter to the 


pressure pump, MS: metal stilette, P: 


Company, Glens Falls, N.Y.) is inserted into the 
lumen of the polyethylene catheter (Fig. 1 b). 
While the Cournand catheter remains inserted the 
outer 10 to 15 cm of the polyethylene catheter is 
bent to form a semicircular curve. This curve 
is kept fixed while the catheter is immersed for 
a moment in water at about 90° CGC. and cooled 
down immediately after in cold water, so that a 
permanent curve is obtained. A metal stilette is 
then inserted into the lumen of the Cournand 
catheter, causing distension of the catheter and 
smoothing of its curve. 


INSERTION OF THE CATHETER 

The principle in placing the catheter is de- 
monstrated in fig. 2. It is inserted through a vein 
on the arm, and under fluoroscopic and electro- 
cardiographic control the tip is directed into 
the pulmonary artery where it is advanced so 
far that all the side holes of the catheter are 
situated in the right ventricle. In patients in whom 
the aorta is overriding and the pulmonary artery 
is difficult to catheterize, the tip of the catheter 
may be advanced into the aorta instead. From the 
peripheral vein on the arm the catheter is most 
easily advanced into the superior vena cava when 
straightened, i. e. with the metal stilette inserted 


Fig. 2. 
Diagram showing catheter in position in the patient. 
PA: pulmonary artery, RV: right ventricle, RA: right 
atrium, S: side holes. 


polyethylene catheter, S: sideholes. 


as far as possible. At the transition between the 
subclavian vein and the superior vena cava the 
stilette is withdrawn a few centimetres, so that 
the tip of the catheter gets a suitable curve to 
glide into the superior vena cava and into the 
right atrium. Once it has been advanced so far, 
the stilette is withdrawn further, so that the entire 
curve of the catheter is “released”. If the curve 
is of a suitable size it should be very easy to direct 
the catheter by a few rotations through the right 
ventricle into the pulmonary artery or the aorta, 


ADVANTAGES OF THE CATHETER 

1) After the catheter has been placed in the 
proper position for injection of the radiopaque 
substance, the patient can be freely moved and 
placed in the best possible position under the 
angiocardiograph. The tip of the catheter is situ- 
ated in the pulmonary artery or in the aorta and 
is thus unable to elicit premature beats or ven- 
tricular fibrillation from the endocardial surface 
of the right ventricle. 

2) The whole quantity of the radiopaque sub- 
stance will be injected with great certainty into 
the right ventricle, as the catheter only very 
rarely changes its position during the injection. 
This is due to the fact that the distal “blind” 
end of the catheter “anchors” it in the pulmonary 
artery or the aorta, and that the arrangement with 
side holes reduces the recoil effect of the injec- 
tion of the radiopaque substance. 

3) The catheter can be inserted through a com- 
paratively slender vein, as its thickness is equal 
only to that of a Lehmann catheter No. 7. Never- 
theless an injection pressure of 5% atmospheres 
can be used, permitting the injection of 50 ml of 
radiopaque material in 2.7 seconds, which should 
be sufficient to obtain satisfactory filling of the 
right ventricle in a not too stout, adult patient. 

4) The catheter is very cheap, even when coli 
sidering the fact that it can only be used once. 


The catheters are supplied by “Polystan”, Tinghgje 
parken 33, Sgborg. 
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